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Literature. 

Besides  the  manuals  and  text-books  of  pathological  anatomy  by  Andral,  RoTcitansTcy, 
Foerster,  Klebs,  Birch-Hirschfelcl,  of  special  pathology  and  therapeutics  by  Vir- 
cJiow  (chylo-poietic  apparatus,  by  Bamberger),  and  of  surgery,  by  Pitha- Billroth, 
(oesophagus,  by  Koenig) :  Alexander  Monro,  The  Morbid  Anatomy  of  the  Hu- 
man Gullet,  Stomach,  and  Intestines.  Edinburgh,  1811. — T.  MondUre, 
Archives  g6n.  de  m6d.  Series  I.  Vols.  XXIV.,  XXV.,  XXVII.,  XXX.  Series  II. 
Vol.  I.  (1833).  (Chief  work  of  the  earlier  literature;  contains  also  very  full 
accounts  of  the  literature  preceding  it.) — Blanche,  Du  cath6t6risme  cesoph.  chez 
les  ali(inCs.  Thesis.  Paris,  1848. —  Oppolzer,  Clinical  Reports  on  Diseases  of  the 
CEsophagus.  Wiener  med.  Wochenschr.  1851.  Nos.  2,  5,  13.  Lectures  on 
Special  Pathology  and  Therapeutics,  by  the  same  author,  edited  by  Ritter  von 
StofEella.  Vol.  II.  Part  1.  1872.— i<:  Bets,  Prager  Vierteljahrschr.  1854.  Vol. 
XI.  2.  p.  106. — Ilabershon,  Pathological  and  Practical  Observations  on  Dis- 
eases of  the  Alimentary  Canal.  1857. — C.  Oerliardt,  Deutsche  Kliuik.  1858. 
Nos.  10  and  29. —  Waldenlurg,  (Ejophagoskopie.  Berliner  klin.  Wochenschrift. 

1870.  No.  4:S.— Hamburger,  Klinik  der  CEsophaguskrankheiten.  Erlangen, 

1871.  — E.  Mbuton,  Du  calibre  de  Tcesophage,  et  du  cathgtherisme  cesophagfiale. 
Paris,  1874. — Emminghaus,  Something  Concerning  Diagnosis  and  Treatment 
■with  the  (Esophageal  Sound.  Deutsch.  Archiv  f.  klin.  Med.  Vol.  XI.  p.  304. 
1873. — Idem,  Concerning  the  Influence  of  the  Respiratory  Movements  upon 
the  Air  in  the  (Esophageal  Sound,  in  same  journal.  Vol.  XIII.  p.  446.  1874.— 
Ultzmann,  Folgeerscheinungen  nach  Sondiren  des  (Esophagus.  Wiener  med, 
Presse.  Vol.  XV.  Nos.  29  and  30.  187 A.— Morell  Mackenzie,  Clinical  Lecture 
on  Disease  of  the  (Esophagus,  with  Special  Reference  to  (Esophageal  Ausculta- 
tion. The  Lancet.  1874.  L  May  80.— Clifford  F.  Alhutt,  On  Auscultation  of 
the  (Esophagus.  British  Med.  Journ.  1875.  Oct.  2.~  Gaston  Sainte-Marie,  Des 
diffdrentes  modes  d'exploration  de  I'ccsophage.  Paris,  1875. 

The  oesophagus  is  comparatively  rarely  affected  by  any  seri- 
ous disturbances.  This  is  explained  partly  by  the  nature  of  the 
organ,  which  serves  merely  the  mechanical  purpose  of  a  tube  for 
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forwarding  the  food  and  drink,  and  accordingly  the  tissues  com- 
posing its  walls  are  of  comparatively  slight  physiological  impor- 
tance, and  so  exhibit  but  few  varieties  of  pathological  change  ; 
partly,  too,  this  may  be  explained  by  the  great  protection  which 
the  dense  epithelium  covering  the  oesophageal  mucous  mem- 
brane offers  against  any  mechanical  or  chemical  injury  to  which 
it  would  otherwise  be  exposed  from  the  food  passing  over  it. 
If  to  the  infrequency  of  the  diseases  of  the  oesophagus  we  add 
the  trivial  character  of  the  symptoms  by  which  many  of  the 
more  frequent  but  slight  affections  are  accompanied,  and  the 
fact  that  during  life  the  organ  is  entirely  out  of  sight,  we  can 
understand  the  very  slight  interest  which  has  been  shown  by 
physicians  in  the  disturbances  of  this  organ.  The  result  of  this 
has  been  that  important  pathological  conditions  have  failed  to 
receive  the  attention  they  merited,  and  also  many  descriptions 
have  been  transmitted  from  one  hand-book  to  another  which  bear 
but  few  marks  of  observation  from  nature,  but  present  rather  the 
appearance  of  having  been  invented  in  the  study  merely  to  make 
up  a  complete  and  systematic  account.  The  diseases  of  the 
oesophagus  seem  to  be  comparatively  independent  of  the  parts 
■with  which  it  is  continuous,  and  this  is  particularly  noticeable 
as  regards  the  stomach.  The  sharply  marked  anatomical  and 
histological  differences  betv/een  the  mucous  membrane  of  this 
organ  and  the  parts  with  which  it  connects  at  either  end,  are 
usually  accompanied  by  an  equally  well-defined  limitation  of 
pathological  processes,  particularly  the  inflammatory.  So,  too, 
at  the  boundary  line  of  the  pharynx  there  is  not  that  tendency 
to  an  extension  of  disease  from  one  part  to  another  which  one 
might  a  priori  expect  from  the  continuity  of  the  same  tissues. 

Moreover,  the  anatomical  character  of  the  changes  in  the 
mucous  membrane  of  the  oesophagus  differs  in  many  w^ays  from 
that  of  other  mucous  membranes,  particularly  those  just  men- 
tioned (pharynx  and  stomach).  And  Klebs  is  quite  right  when 
he  calls  attention  to  the  analogy  which  many  of  these  affections 
bear  to  those  of  the  skin — an  analogy  which  is  sufficientl}^  ex- 
plained by  the  similarit}^  in  structure  of  both  surfaces  (papilla 
and  pavement  epithelium). 

The  pathological  importance  of  diseases  of  the  oesophagus 
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arises  from  two  circumstances :  first,  from  its  influence  on  tlio 
process  of  deglutition,  and  also  from  neighboring  organs  becom- 
ing involved  in  the  process  originating  in  this  part.  In  the  hint 
point  of  view  the  neighboring  intrathoracic  organs— the  trachea, 
bronchi,  pleurfe,  lungs,  aorta,  and  pulmonary  artery— are  esDeci- 
ally  to  be  considered. 

General  Etiology. 

As  external  causes  of  diseases  of  the  oesophagus  we  find  the 
mechanical,  chemical,  or  thermal  effects  of  ingesta  passing  through 
it ;  first,  of  substances  taken  as  food  and  drink,  then  of  foreign 
bodies  accidentally  swallowed  with  them,  and  finally,  of  cor- 
rosive substances,  particularly  the  mineral  acids  and  alkalies, 
swallowed  by  mistake,  or  with  suicidal  or  criminal  intent.  Then 
we  come  to  consider  as  relatively  external  causes  the  very  frequent 
diseases  of  the  throat  and  of  the  thorax,  which  secondarily  in- 
volve the  oesophagus.  This  happens  partly  by  the  pressure 
exerted  by  organs  enlarged  or  out  of  their  normal  position,  and 
partly  by  traction  or  shrinkage  going  on  in  the  immediate  neigh- 
borhood ;  or  it  may  be  pathological  new  growths,  or  ulcerative 
processes,  which  involve  the  oesophagus  from  without,  and  fre- 
quentl3''  cause  perforation  of  the  tube. 

In  general  diseases  it  is  striking  to  how  trifling  an  extent  the 
oesophagus  is  affected.  Thus,  in  constitutional  syphilis  it  is  com- 
paratively rare  to  find  it  involved.  In  the  most  severe  and  most 
frequent  constitutional  affections,  as  in  typhus  and  general 
tuberculosis,  it  usually  escapes  entirely  ;  or,  if  changes  are  ob- 
served, they  are  of  an  unimportant  character  and  not  specific. 
Of  the  acute  exanthemata  it  is  only  in  variola  that  it  is  more 
frequently  affected,  and  then  sometimes  in  a  specific  manner. 

General  Symptomatology  and  Diagnosis. 

The  symptoms  of  oesophageal  disease  are  usually  of  one  char- 
acter, and  give  little  indication  of  the  nature  of  the  pathological 
processes  going  on.  First  among  them  are  fimctional  distiirh- 
ances^  the  anomalies  in  cesophageal  deglutition,  which  first 
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attract  the  attention  of  tlie  patient  and  physician.  DifficiLltij  in 
sioalloioing  accompanies  nearly  all  severe  affections  of  the  oeso- 
phagus :  inliammatory  swelling,  and  ulceration,  as  well  as  cicatri- 
cial and  cancerous  strictures,  diverticula,  compression  of  the  tube 
from  without,  spasm  and  paralysis  of  the  muscular  elements  of 
the  oesophagus. 

The  "sticking  fast"  and  "impossibility  of  making  anything 
go  down,"  as  the  patients  describe  it,  which  is  slowly  developed 
by  increasing  obstruction,  is  first  noticed  as  an  insignificant 
symptom  easily  removed  by  drinking  water  after  eating.  But 
gradually  the  opposition  is  more  obstinate,  harder  to  overcome  ; 
most  articles  of  food  are  regurgitated  after  a  longer  or  shorter 
time,  accompanied  by  abundant  mucus,  and  more  or  less  altered 
in  consistency.  At  last  the  obstacle  is  insuperable  ;  rumination 
is  incessant,  and  is  often  aided  by  efforts  by  the  patient  to  bring 
on  vomiting.  On  the  other  hand,  in  oesophageal  dysphagia  aris- 
ing from  the  more  acute  inflammatory  or  spasmodic  affections, 
the  symptoms  are  much  more  violent ;  every  attempt  to  swallow 
the  food  develops  anew  the  impossibility  of  forcing  a  passage, 
and  not  only  excites  regurgitation  of  what  has  been  taken,  but 
also  frequently  causes  reflex  spasms  of  the  muscles  of  the 
pharynx  and  larynx. 

With  the  functional  disturbances  there  is  now  usually  found 
a  series  of  very  variable  subjectwe  symptoms.  Above  all,  pain 
usually  localized  at  a  given  spot,  and,  according  as  the  trouble  is 
high  up  or  low  down,  referred  either  to  the  throat,  neck,  between 
the  shoulder-blades,  or  behind  the  lower  portion  of  the  sternum. 
As  a  rule,  it  is  referred  to  the  anterior  portion  of  the  neck,  or 
behind  the  median  line  of  the  sternum,  and  only  exceptionally  to 
the  posterior  wall  of  the  thorax.  According  to  its  character,  the 
pain  is  sometimes  described  as  a  pressure,  which  is  increased 
on  taking  food,  and  sometimes — especially  in  infiammator}^  affec- 
tions, impacted  foreign  bodies,  erosions,  or  other  injuries— as  a 
burning,  sticking,  or  tearing.  On  taking  food  (even  unirritating 
fluids,  milk  not  excepted),  the  pain  is  increased,  often  to  a  con- 
siderable extent,  and  spreads  out  over  other  sensitive  nerve- 
fibres,  e.g.,  the  intercostal  nerves,  and  is  accompanied  by  reflex 
spasms  of  the  muscles  of  the  ccsopliagus  and  larynx.  Otherwise, 
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pain  is  not  a  constant  symptom,  and  is  frequently  wanting 
througliout  tlie  whole  course  of  the  disease.  Sometimes,  how- 
ever, during  slight  and  transitory  disturbances,  e.  g.,m  liyperjBmia 
and  superficial  catarrh  of  the  oesophageal  mucous  membrane, 
caused  by  scalding  or  chemical  irritants,  or  by  mechanical  irrita- 
tion, as  e.(/.,  in  the  first  passage  of  a  sound,  the  pain  may  be 
quite  severe,  and  may  be  recognized  by  the  patient  throughout 
the  whole  length  of  the  tube. 

Besides  the  pain,  other  perversions  of  sensibility  are  com- 
plained of,  especially  the  feeling  as  if  a  cord  were  being  tightened 
about  a  given  part,  or  as  if  a  foreign  body  were  lodged  there ; 
also  perversions  of  the  sense  of  taste,  etc. 

From  the  above  we  can  understand  how  little  is  the  diagnos- 
tic value  of  the  subjective  symptoms  alone. 

The  objective  symptoms,  on  the  other  hand,  carry  much  more 
weight,  but  even  they  lack  the  importance  we  could  wish.  In 
general,  it  may  be  said  that  the  diagnosis  of  oesophageal  diseases 
has  made  but  little  progress  in  the  last  ten  years,  and  stands  not 
at  all  on  a  par  with  diagnosis  of  diseases  of  the  upper  air-pas- 
sages and  the  pharynx. 

(Esophagoscopy  is  still  a  desideratum,  but  all  attempts  hith- 
erto to  make  the  inner  surface  of  the  oesophagus  accessible  to 
light  and  to  sight  have  scarcely  reached  beyond  a  foretaste  of 
what  may  be. 

"Waldenburg  seems  to  have  accomplished  most  in  this  direction.  He  experi- 
mented with  an  cesophagoscope  made  out  of  a  hard  rubber  cylinder,  1^  ctms.  in 
diameter  above,  and  1  ctm.  below,  movably  hung  in  the  fork  of  a  metallic  handle 
14  ctms.  in  length.  (See  the  plate  and  description  of  the  instrument  in  the  Berliner 
klin.  Wochenschrift,  1870,  p.  580.) 

Tlie  cylinder  was  passed  into  the  oesophagus  with  the  handle  in  the  left  hand, 
whicli  at  the  same  time  depressed  the  tongue,  while  with  the  right  the  laryngeal 
mirror  was  licld  in  the  throat,  so  that  the  light  passing  through  the  tube  should  fall 
on  the  parts  beneath.  Generally  the  instrument  was  borne  by  the  patient  only  ten  or 
fifteen  seconds,  when  movements  of  choking  came  on  and  filled  the  tube  with  frag- 
ments of  food  from  the  diverticulum,  or  with  saliva  from  above.  Yet  in  this  short 
time  he  succeeded  in  making  out  the  appearance  of  the  mucous  membrane  and  the 
stricture.  A  later  instrument  by  "Waldcnburg,  made  of  silver,  and  consisting  of  two 
f  'npstrated  tubes  sliding  the  one  within  the  other,  like  a  telescope,  each  1  ctm.  in 
diameter  and  0  ctms.  long,  and  which  by  a  rivet  could  be  lengthened  to  12  ctms., 
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seems  to  have  been  better  adapted  to  cesophagoscoiDy ;  but,  so  far  as  we  know,  later 
experiments  with  this  instrument  have  not  been  published. 

The  great  obstacle  to  the  introduction  of  specula  into  the  esophagus,  according 
to  our  experiments  (Ziemssen),  lies  at  the  narrow  spot  just  below  the  cricoid  carti- 
lage. According  to  the  experiments  by  Mouton,  made  by  driving  fluids  througli  tlie 
tube,  and  with  whose  results  our  own  substantially  agree,  the  diameter  at  this  point 
does  not  exceed  14  mm.  With  forcible  distention  by  fluid  (Mouton),  or  by  car- 
bonic acid  (Ziemssen),  which  was  driven  upward  through  the  oesophagus  by  firm 
pressure  on  the  distended  stomach,  the  lower  portion  of  the  tube  was  enlarged  to 
from  25  to  35  mm.  (40  mm.,  Ziemssen),  and  the  upper  part  was  enlarged  only  by  a 
few  mm.  (up  to  30  mm.).  While  this  narrowing  of  the  upper  part  of  the  canal  is 
a  considerable  obstacle  to  the  introduction  of  specula,  the  difficulty  is  much 
increased  by  the  fact  that  pressure  of  the  soft  parts  between  the  speculum  and  the 
cricoid  cartilage  in  front,  and  the  cervical  vertebrae  behind,  is  so  irritating  to  the 
patient  that  he  cannot  submit  to  a  long  examination.  Still,  the  patient  may  perhaps 
become  accustomed  to  it,  and  we  should  not  abandon  the  ho]pe  that  oesophagoscopy 
may  yet  have  a  future. 

For  the  present,  in  most  cases,  inspection  with  the  mirror 
mnst  be  confined  to  the  parts  immediately  adjoining  the  lower 
border  of  the  pharynx,  the  condition  of  which  will  give  ns  some 
approximate  idea,  though  perhaps  only  a  slight  one,  of  that  of 
the  upper  part  of  the  oesophagus. 

By  reason  of  the  length  of  the  canal,  palpation  can  only  be  em- 
ployed by  the  aid  of  a  sound,  bougie,  or  oesophageal  tube,  and  of 
all  diagnostic  procedures,  it  gives  us  the  most  valuable  informa- 
tion. First  of  all,  we  learn  by  it  the  diameter  of  the  tube,  the  pres- 
ence of  stricture,  and  the  extent  of  the  contraction  ;  and  if  we  em- 
ploy a  good  wax  bougie,  we  may  even  see  the  shape  of  the  same. 

The  fenestra  in  the  sound  may  bring  up  for  us  from  the  lower 
part  of  the  oesophagus  bits  of  food,  fungus  masses,  pus,  blood, 
portions  of  new  growths,  or  foreign  bodies — objects  at  times  of 
great  assistance  in  forming  our  diagnosis.  The  sound  may  trans- 
mit pulsations  when  engaged  in  a  stricture  caused  by  the  pres- 
sure of  an  aortic  aneurism  ;  or,  when  there  are  symptoms  pointing 
to  a  stenosis,  the  free  passage  of  the  sound  may  set  us  right  by 
giving  negative  facts  on  whicli  to  base  our  diagnosis,  while,  on 
the  other  hand,  the  fact  that  sometimes  at  a  given  level  the 
sound  strikes  an  impassable  barrier,  and  at  other  times  freely 
passes  by  the  same  point,  Avill  give  us  strong  ground  for  suspect- 
ing the  existence  of  a  diverticulum.  Finally,  if  the  sound  alwaj^s 
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causes  pain  at  a  given  spot,  this,  as  a  rule,  indicates  the  exist- 
ence of  inflammation ;  and  if  the  fenestra  repeatedly  brings  up 
pus — or  pus  and  blood  mixed — from  the  spot,  it  announces  the 
existence  of  ulceration. 

As  regards  the  modus  operandi  in  sounding,  we  may  here  say  a  few  words. 

The  best  sounds  are  the  English,  which,  when  moderately  warmed,  have  the 
proper  flexibility,  together  with  sufficient  resistance.  The  bulb  at  the  end,  not  too 
spherical,  should  have  one  or  two  fenestras,  the  calil)re  should  not  be  too  large,  and 
the  tube  hollow.  The  patient  should  sit  erect,  with  the  chest  thrown  forward,  the 
head  bent  slightly  backward,  and  the  mouth  open.  In  this  position,  the  point  of 
the  sound,  guided  by  the  index  and  middle  fingers  of  the  left  hand,  should  be 
pushed  over  the  base  of  the  tongue.  If  there  is  any  difficulty  in  passing  the  cricoid 
cartilage,  twisting  the  instrument  a  little  is  usually  sufficient  to  conduct  it  readily 
downward.  The  introduction  of  the  sound  will  be  greatly  aided  by  carefully  oiling 
it,  or  smearing  it  with  wliite  of  egg  (Trousseau).  We  should  imsh  it  down  very 
carefully,  making  many  attempts  and  avoiding  any  great  pressure.  If  we  meet  with 
any  opposition,  it  is  best  to  partly  withdraw  it  and  then  repeatedly  press  forward, 
gently  feeling  our  way.  If  the  contraction  is  considerable,  smaller  sounds  or 
bougies  should  be  tried ;  of  the  latter,  the  French,  with  a  soft  wire  running  through 
them,  are  the  best.  The  contents  of  the  fenestra,  on  withdrawing  the  sound,  should 
be  carefully  examined  macroscopically,  microscopically,  and  chemically. 

While  the  larynx  retains  its  normal  sensibility  and  mol)ility,  we  need  not  fear 
the  entrance  of  the  sound  into  the  air-passages;  and  this,  if  it  occurred,  would 
quickly  be  followed  by  coughing  and  choking.  If,  however,  you  are  in  doubt 
whether,  in  consequence  of  diminished  sensibilit}-,  the  sound  has  entered  the  air- 
passages,  ask  the  patient  to  make  a  sound,  which  naturally  will  be  impossible  if 
the  instrument  is  between  the  vocal  cords. 

If  from  any  cause  the  patient  cannot  make  a  sound,  then  put  a  lighted  candle 
before  the  end  of  the  tul>e,  and  this  flame,  if  the  instrument  is  in  the  larynx,  will 
be  drawn  in  and  forced  out  by  the  currents  of  inspired  and  expired  air.  It  is  tiue 
this  same  i)henomenon  may  be  observed  when  the  tube  is  in  the  oesophagus,  but,  as 
we  learn  from  the  beautiful  experiments  of  Gerhardt,  Emminghaus,  and  Reincke,' 
only  when  the  open  end  of  the  sound  is  in  the  intrathoracic  portion  of  the  oesophagus. 
At  the  time  of  the  inspiratory  enlargement  of  the  thorax,  all  the  organs  within  it  are 
relieved  from  pressure,  or  are  subjected  to  negative  pressure;  yet  it  is  found  that 
air  is  drawn  in,  or  with  expiration  is  forced  out,  only  from  such  organs  as  are  con- 
nected with  the  outer  air  by  firm  and  stiff  tubes  (Gerhardt).  While  the  end  of  the 
sound  remains  in  the  throat,  or  after  it  has  passed  the  cardiac  orifice,  the  flame  dors 
not  move  with  the  movements  of  respiration.  The  forcible  escape  of  air  and  fluid 
through  the  tube,  which  occurs  when  the  end  has  entered  the  stomach  and  excited 

'  Reports  of  the  indoor  fiervicc  of  the  General  Hospital  at  Hamburg,  section  of  Dr. 
Engel  Reimer.    Virchow's  Archives,  Vol.  LL  p.  407. 


10     ZENKER  AND  YON  ZIE^LSSEN. — DISEASES  OF  (ESOPnAGUS. 


coughing  or  movements  of  strangling,  certainly  has  nothing  in  common  with  the 
respiratory  currents  of  air. 

Accordingly,  in  difficult  cases,  we  can  accept  the  flame  movements  as  an  aid  in 
diagnosis  when  the  point  of  the  sound  has  not  passed  beyond  tlic  first  part  of  the 
oesophagus,  but  in  doubtful  cases  we  want  to  know  whether  the  sound  has  passed 
iuto  the  larynx  or  oesophagus.  If  the  physician  has  a  long  finger,  he  can,  under 
favorable  circumstances,  reach  with  the  index  down  to  the  entrance  of  the  larynx, 
and  establish  by  touch  the  position  of  the  sound.  The  laryngeal  mirror  can  in 
doubtful  cases,  as  Emminghaus  has  proved,  help  us  to  decide  the  question. 
From  what  precedes  we  see  how  rarely  the  sound  i^asses  unnoticed  into  the  larynx, 
while  the  epiglottis  and  vestibulum  retain  their  normal  sensibility  and  mobility; 
yet  this  accident  readily  occurs  when  there  is  paralysis  of  the  superior  and  inferior 
laryngeal  nerves  as  a  sequel  of  diphtlieria  of  the  fauces,  or  of  diseases  of  tlie  central 
nervous  system,  e.  g.,  tumors  in  the  posterior  part  of  the  calvarium,  or  bulbar  paral- 
ysis. The  immovable  epiglottis,  bent  back  upon  the  base  of  the  tongue,  conducts 
the  sound  directly  into  the  glottis,  and  the  total  loss  of  sensibility  and  reflex  irri- 
tability of  the  larynx  and  upper  portion  of  the  trachea  favors  its  entrance.  (See  the 
complete  explanation  of  this  condition  under  Diseases  of  Larynx,  Vol.  VII.,  p.  921.) 
In  such  circumstances  the  greatest  care  is  necessary  in  introducing  the  sound.  Also 
when  there  is  great  loss  of  substance  in  the  epiglottis,  when  there  are  ulcers  in  the 
entrance  of  the  larynx,  or  new  growths  situated  there  and  in  the  lower  part  of  the 
pharynx,  we  must  be  careful  in  introducing  the  instrument  and  particularly  avoid 
bending  the  head  too  far  backward. 

Certain  dangers  arise  from  the  contents  of  the  stomach  being  brought  up  by  the 
side  of  the  sound,  for  they  may  fall  into  the  glottis.  Such  dangers,  however,  are 
only  to  be  feared  when  the  patient  is  lying  down,  or  is  unconscious  or  deranged. 
Blanche  lost  an  insane  patient  by  strangulation  occurring  in  this  manner;  and 
Emminghaus  found,  at  the  post-mortem  examination  of  two  peraons  who  had  died 
after  vomiting  during  exploration  with  the  sound,  spots  of  broncho-pneumonia, 
which  he  was  inclined  to  believe  w^ere  occasioned  by  the  inspiration  of  some  of 
the  contents  of  the  stomach.  To  avoid  such  accidents  it  is  best  to  examine  all 
patients,  when  possible,  in  the  sitting  or  at  least  half-upright  position,  to  use  a  pretty 
large  sound,  and  to  withdraw  it  immediately  if  vomiting  occurs.  This  tendency 
to  vomiting  during  the  use  of  the  sound  can  best  be  avoided  by  giving  a  small 
hypodermic  injection  of  morphine  before  the  operation. 

As  regards  the  largest  size  of  sound  which  can  be  employed,  we  learn  from  the 
measurements  of  the  calibre  of  the  ojsophagus  by  Mouton,  as  well  as  from  our  own, 
that  a  sound  of  14  mm.  diameter  can  be  passed  through  the  entrance  of  the  oesopha- 
gus without  much  distending  it.  The  greatest  distention  of  which  this  portion  of  the 
oesophagus  is  capal^le — and  hence,  the  maximum  diameter  of  sound— is,  according 
to  Mouton,  up  to  18  mm. ;  according  to  my  own  measurements,  up  to  20  mm.  Special 
delicacy  and  care  are  requisite  in  exploring  the  oesophagus  under  circumstances 
which  cause  us  to  suspect  the  existence  of  deep  ulcers  in  the  walls,  or  the  presence 
of  an  aortic  aneurism,  since  forcible  pressure  may  occasion  perforation  of  the  wall. 
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Sainte-Mai'ie  has  invented  an  instrument  for  cesopliagom- 
etry,  L  e.,  for  determining  the  length  and  calibre  of  the  normal 
canal,  as  well  as  learning  the  existence  and  location  of  patho- 
logical dilatations  and  contractions  of  the  same  ;  tliis  instrument 
is  cleverly  devised,  but  has  not  yet  given  proof  of  its  practical 
value. 

This  consists  of  a  hollow  oesophageal  sound,  at  the  lower  end  of  which  an  easily 
compressed  rubber  bulb  is  attached,  and  at  the  upper  end  a  graduated  glass  tube. 
B:3fore  introducing  the  sound  it  is  filled  with  a  colored  liquid  until  the  fluid  stands 
without  pressure  on  the  bulb  at  0°  on  the  scale.  On  introducing  the  instrument, 
any  contraction  in  the  oesophagus  will  cause  circular  pressure  on  the  bulb  and  cor- 
responding elevation  of  the  column  of  fluid,  which  may  be  read  off  on  the  scale ; 
tliis  will  sink  to  zero  as  soon  as  the  bulb  passes  the  cardiac  orifice.  As  the  sound 
itself  is  graduated  on  its  surface  in  fractions  of  a  metre,  we  can,  after  deducting 
about  15  ctms.  for  the  distance  from  the  incisor  teeth  to  the  entrance  of  the  oeso- 
phagus, read  off  in  figures  the  exact  depth  at  which  the  contraction  or  dilatation  is 
situated,  as  well  as  the  extent  of  the  same. 

The  practical  value  of  this  instrument  of  Sainte-Marie  can 
only  be  established  by  experiments  on  the  cadaver,  as  well  as  on 
the  living  body. 

We  can  gather  information  by  percussion  of  the  oesophagus 
only  when  it  is  over-distended  with  air,  or  fluid,  or  solid  contents, 
or  when  it  is  the  seat  of  extensive  new  growths,  wliicli  is  very 
rarely  the  case.  Such  tumors  or  diverticula  filled  with  food  may 
cause  a  dull  percussion  sound  on  the  posterior  surface  of  the 
thorax  beside  the  vertebral  column,  wiiich  dulness  will  be  per- 
manent in  the  former  case  and  temporarj^  in  the  latter.  Dis- 
tended diver ticuLa  which  are  found  on  the  left  side  of  the  neck, 
or  sometimes  bulge  out  on  both  sides  of  the  trachea,  in  circum- 
stances which  favor  a  development  of  gas,  will  give  us  a  clear 
resonance  ;  and  after  the  gas  has  escaped,  and  solid  or  fluid  con- 
tents remain  behind,  a  dull  sound  will  be  found  on  percussion. 

In  stenosis  of  the  CDsopliagus  we  (Ziemssen)  have  sometimes 
attempted  to  discern  the  seat  and  extent  of  the  stricture  and 
secondary  dilatations,  by  distending  the  canal  above  the  contrac- 
tion with  carbonic  acid  gas,  developed  by  introducing  a  solution 
of  bicarbonate  of  soda,  and  following  it  with  a  solution  of  tar- 
taric acid. 


12    ZENKER  AND  VON  ZIEMSSEN. — DISEASES  OF  ffiSOPIIAGUS. 

We  learn  from  these  experiments,  which  cannot  be  considered 
yet  as  completed,  that  the  oesophagus,  forcibly  distended  by 
gas,  may  be  accessible  to  percussion,  at  least  in  its  lower  por- 
tion ;  and  this  experiment  ought  generally  to  be  of  assistance  in 
establishing  the  existence  of  dilatations,  and  perhaps  also  when 
it  is  desired  to  learn  the  location  of  contractions  without  using  a 
sound,  or  when,  for  exami^le,  after  erosions,  we  suspect  multiple 
strictures,  and  finally  to  determine  the  extent  of  the  contraction 
by  the  ease  with  which  gas  and  fluids  pass  through  it.  This  pro- 
cedure may  also  at  times  be  of  value  in  diagnosticating  large 
diverticula.  To  percussion  of  the  distended  oesophagus  we  should 
add  auscultation,  for  the  slow  or  rapid  escape  of  fluid  and  gas 
through  the  stricture  into  the  stomach  can  be  distinctly  aj^pre- 
ciated,  and  will  give  us  an  idea  of  the  size  of  the  stricture. 

Auscultation  of  the  oesophagus  (in  the  neck  on  the  left  side 
of  the  trachea,  and  in  the  thorax  on  the  left  side  of  the  spinal 
column  down  to  the  eighth  dorsal  vertebra)  gives  us,  when  the 
oesophagus  is  normal  just  at  the  moment  of  deglutition,  sounds 
of  a  special  character  when  either  solids  or  fluids  are  swallowed. 

Hamburger,  who  deserves  mention  as  the  founder  of  the 
method  of  oesophageal  auscultation,  in  writing  of  the  auscul- 
tatory phenomena  developed  by  swallowing,  both  in  the  normal 
and  pathological  conditions,  has  made  many  statements  which 
are  so  astounding,  that  few  writers  have  thought  it  worth  while 
earnestly  to  oppose  or  investigate  them. 

According  to  Hamburger,  the  chief  cause  of  the  sound  on  swallowing  is  the 
sudden  and  forcible  pressure  of  the  muscular  walls  of  the  oesophagus  on  the  morsel 
of  food.  Moreover,  as  the  morsel  contains  air,  the  new  pressure  which  it  receives 
at  every  part  of  the  (Esophagus  in  descent  will  cause  a  further  admixture  of  the  air 
and  solid  portions,  which  also  is  a  cause  of  sound. 

lie  claims  that  on  auscultation  of  the  act  of  swallowing  we  get  the  distinct 
impression  that  a  small,  inverted,  egg-shaped  body,  embraced  completely  by  the  a^^oph- 
agm,  is  suddenly  driven  downward  in  a  vertical  direction,  accompanied  by  a 
sound  (rale). 

The  distinct  impression  that  the  morsel,  which,  by  the  contraction  of  the  cir- 
cular muscular  fibres  of  the  oesophagus,  has  become  a  round  and  firm  body,  is  of  an 
inverted  egg  shape,  i.  e.,  has  its  greatest  diameter  in  the  middle  and  ta])crs  at 
both  ends,  of  which  the  upper  is  sharp  and  the  lower  more  blunt — this  picture  or 
image,  which  the  listening  ear  gains  of  the  shape  of  the  morsel,  he  asserts  is  entirely 
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beyond  question,  and  is  more  distinctly  perceived  ■\vhcn  the  morsel  is  of  a  partly 
lirm  or  piiiJ-liko  consistency. 

The  sound  heard  in  the  normal  act  of  swallowing  is  that  of  a  something 
smoothly  slipping  by,  together  with  the  so-called  cluck  (Glucksen).  The  rapid- 
ity of  the  act  of  swallowing  is  not  always  the  same  ;  thus,  in  perfectly  liealthy  per- 
sons, by  the  frequent  repetition  of  the  act  of  swallowing,  e.  g.,  during  a  protracted 
meal,  the  irritability  of  the  transverse  fibres  of  the  asophagus  is  so  exhausted  that 
tlie  rapidity  of  the  act  is  much  diminished.  And  finally  we  observe,  as  he  claims, 
very  distinctly  how  the  morsel  is  forced  directly  downward,  and  in  a  healthy  yycr- 
son  never  laterally  or  upward. 

Still  more  wonderful  are  the  statements  which  Hamburger  makes  concerning 
the  auscultatory  phenomena  in  pathological  conditions. 

When  there  is  diminished  energy  in  the  circular  muscular  fibres,  caused  by  gen- 
eral marasmus  or  local  disturbances  of  nutrition  in  the  oesophageal  wall,  instead  of 
the  inverted  egg  shape,  the  morsel  assumes  the  inverted  funnel  shape,  because  the 
contraction  of  the  lower  fibres  becomes  weaker.  Hamburger  also  saw  (N.  B. — 
always  with  his  ear)  the  morsel  in  regurgitation  become  sharp-pointed  below  and 
blunt  above,  and,  moreover,  sometimes  observed  the  long  diameter  shortened,  and 
sometimes  the  short  diameter  bulging  forward  or  laterally  (!!),  etc.,  etc. 

These  eccentricities  and  physical  improbabilities  should  not,  however,  nullify 
the  value  of  Hamburger's  services  in  establishing  the  basis  of  a  method  of  examina- 
tion which  promises  much  in  the  future.  AVhat  of  his  teachings  will  remain, 
what  will  be  set  aside,  and  how  much  will  be  superadded  to  them,  can  only  be 
learned  by  a  further  develoi^ment  of  his  method  at  the  hands  of  careful  and  exact 
observers.  It  will  necessarily  make  but  slow  progress, — this  much  we  can  say  already, 
— and  chiefly  on  account  of  the  lack  of  proper  material  for  pathological  studies. 
Accordingly,  it  will  be  all  the  more  necessary  in  any  fitting  case,  even  when  the 
diagnosis  is  established,  carefully  to  prove  the  auscultatory  phenomena. 

Among  modern  writers  who  have  given  special  attention  to  oesophageal  auscul- 
tation we  should  mention  Clifford  Albutt,  Morell  Mackenzie,  and  Sainte-Marie. 
For  want  of  space  we  cannot  give  the  views  of  each  individual  writer  in  detail. 
Let  it  suffice  briefly  to  state,  after  considering  their  statements  and  the  result  of  our 
own  experiments,  what  may  be  considered  as  proven  up  to  the  present  time. 

In  auscultating  the  oesophagus  we  should  distinguish  the 
pliaryngeal  swallowing  sound — which,  from  the  admixture  of 
air,  is  often  a  very  loud  gurgling — from  the  oesophageal,  which 
latter  is  often  obscured  by  the  former  in  the  upper  portion  of  the 
tube.  For  this  purpose  we  auscultate  the  oesophagus  with  the 
stethoscope  on  the  left  side  of  the  spinal  column,  from  the  upper 
dorsal  vertebra  downwards,  while  the  patient,  at  a  given  signal, 
begins  to  swallow  the  fluid  or  solid  material  which  he  has  taken 
in  his  mouth.  The  best  signal,  according  to  Hamburger,  is  a  sud- 
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den  pressure  by  the  finger  on  the  cornua  of  the  hyoid  bone, 
because,  by  the  raising  of  that  bone,  we  distinguish  the  com- 
mencement of  the  act  of  swallowing  and  the  rapidity  with  which 
it  is  accomplished.  In  healthy  persons,  the  CEsophageal  sound  is 
very  distinct  and  of  very  brief  duration ;  we  appreciate  it  best 
when  the  patient  repeatedly  swallows  food  of  semi-solid  consis- 
tency. There  is  no  word  to  express  the  impression  conveyed  to 
the  ear  of  the  auscultator  ;  we  can  best  state  it  by  saying  it  seems 
as  if  a  small  body  of  fluid  consistency  was  rapidly  slipping 
downward. 

The  cause  of  the  sound  is  evidently  the  friction  of  the  morsel 
against  the  smooth  inner  surface  of  the  oesophagus.  Sainte- 
Marie  thinks  that  the  separation  of  the  mucous  surfaces  in  front 
of  the  descending  morsel,  which  are  in  contact  when  at  rest,  is 
an  additional  cause  of  the  sound. 

The  variations  from  the  normal,  which  may  be  observed  in 
disease,  and  which  at  times  are  of  importance  in  diagnosis,  are 
the  following :  total  absence,  or  great  weakness  of  the  sound  ; 
sudden  cessation  of  the  same  at  a  given  spot ;  clucking,  gurgling, 
or  rubbing  sounds  ("glouglou,"  "gargouillement,"  and  "frou- 
frou" of  the  French),  of  shorter  or  longer  duration;  further, 
diminution  in  the  rapidity  of  the  vanishing  of  the  sound,  and, 
finally,  the  sound  passing  upward  or  laterall}'^  instead  of  down- 
ward. To  what  pathological  conditions  these  variations  are  due 
we  will  explain  under  the  different  heads  as  they  arise. 

For  diagnosis  it  is  very  important  carefully  to  examine  the 
regurgitated  food.  Food  retained  in  diverticula  or  in  dilatations 
above  strictures,  will  show  various  changes  according  to  the 
length  of  time  it  has  been  detained  in  these  localities,  which, 
from  their  warmth,  moisture,  and  contact  with  air,  favor  pro- 
cesses of  fermentation  and  putrefaction  ;  recently  masticated 
starchy  materials  are  often  partly  changed  into  sugar  by  the 
saliva  swallowed  with  them,  but  later  show  active  fermentative 
processes  ;  meat,  and  other  albuminous  materials  after  twelve  or 
fourteen  hours  are  simply  macerated,  and  after  a  longer  stay  are 
putrid.  The  plant-cells  are  least  changed— usually  only  swollen 
and  macerated.  Fissiparous  and  gemmiparous  fungi  are  found 
in  great  quantities  in  all  cases  of  long-continued  obstruction, 
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and  we  (Ziemssen)  often  found  groups  of  Leptotlirix  also  in  the 
masses  of  mucus  brouglit  ud  by  the  sound  from  above  the  stric- 
ture, but  never  Sarcinje. 

LEEDS  <5cWEST  RIDINC 
General  Therapeuti*f DICO-CHIRURCICAL  SOGltTY 

The  treatment  of  oesophageal  diseases  is  mostly  rational,  and 
more  particularly  local,  since  the  alimentary  tube  is  accessible  to 
the  direct  influence  of  medicaments,  physical  agents,  and  me- 
chanical procedures.  Still  it  is  far  behind  the  modern  treatment 
of  diseases  of  the  pharynx  and  larynx,  in  which  the  eye  serves 
as  a  guide  for  therapeutics.  The  first  indication  is  to  make  a 
change  in  the  quantity  and  character  of  the  food  which  passes 
through  the  canal,  adapted  to  the  nature  of  the  disease.  In 
chronic  strictures  we  must  limit  the  patient  either  partially  or 
entirely  to  a  fluid  or  half-fluid  diet,  while  in  the  acute  forms  we 
must  cut  olf  all  food  or  drink  from  the  oesophagus  and  nourish 
the  patient  by  the  rectum,  according  to  the  well-known  method. 

Our  antiphlogistics  are  leeches  to  the  neck,  etc.,  and  ice-bags 
applied  over  the  sternum  and  vertebral  column. 

The  so-called  emollients,  mucilaginous  decoctions,  and  emul- 
sions with  addition  of  opium,  are  employed  in  slight  inflammatory 
troubles.  Astringents,  particularly  nitrate  of  silver,  are  useful 
in  chronic  catarrh  and  ulcerations.  Antiseptics  (boracic  and 
salicylic  acids,  potassium  chlorate,  etc.),  may  be  of  much  ser- 
vice when  there  is  retention  of  food  or  mucus  in  the  oesophagus, 
and  also  in  extension  of  fungus  growths  {mugitef)  into  the  tube. 

The  mechanical  treatment  with  sounds,  bulbs,  sponges,  and 
instruments  for  dilatation,  etc.,  is  particularly  employed  in 
strictures,  but  may  also  have  good  results  at  times  in  cases  of 
hypersesthesia  and  spasm.  (See  farther  on,  under  Treatment  of 
Stenoses  and  Neuroses.) 

The  electric  current  is  rarely  employed  in  these  diseases, 
because  paralysis  and  spasms  are  rarely  obsei'ved;  but  when 
paralysis  and  spasm  occur  as  a  primary  affection,  the  electric 
current  should  be  used  in  both  forms,  by  means  of  single  or 
double-pole  electrodes  as  they  are  constructed  by  Duchenne, 
Tripier,  Althaus,  and  others. 
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The  catalytic  and  caustic  effects  of  tlie  galvanic  current  have 
never  been  tried  in  the  oesophagus  ;  but  in  cases  of  severe  stric- 
ture, particularly  cancerous,  they  certainly  should  be  employed 
without  hesitation,  always  with  proper  care  and  precaution. 

In  regard  to  the  indications  for  dilatation  by  cutting,  and  the 
methods  for  performing  it,  as  well  as  cesophagotomy  and  gas- 
trotomy,  the  reader  is  referred  to  subsequent  chapters,  and  to 
manuals  of  surgery. 
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Literature. 

The  manuals  already  cited.  The  literature  of  cancerous  strictures  will  be  found 
farther  on,  under  the  chapter  on  "New  Formations  and  Growths." — Gerardi 
Blasii,  Observata  anatomica.  1674.  p.  120. — Monro,  Morbid  Anatomy  of  the 
Human  Gullet,  etc.  Edinburgh,  1811.  p.  186. — Mondiere,  Archives  ggn6rales  de 
Mgd.  Bd.  XXV.  p.  358  and  XXVII.  p.  494.— C«5saw,  Archives  generales.  1826. 
p.  79. — RohitansTcy,  Oesterr.  Jahrb.  1840. — Cruveilhier,  Anatomic  pathologique. 
Livr.  XXXVIII.  PI.  VI. — Follin,  Des  r6tr6cissements  de  I'oesophage.  Th^se. 
Paris,  1853. — Lotzbeck,  Deutsche  Klinik.  1859.  Nr.  6. — Virchow,  dessen  Archiv. 
Bd.  XV.  S.  272.  Fall  IV.  und  Krankh.  Geschwiilste.  Bd.  II.  S.  415.— J.  F. 
West,  Dublin  Quart.  Journ.  1860,  Febr.  Aug.  and  Lancet.  1872.  Aug.  p.  291. 
— E?'as,  Die  Canalisationsstorungen  der  Speiserohre.  Leipsig,  1866. — Gandais, 
Retrec.  cieatr.  et  cancereux  de  I'oes.  Th&se  de  Paris,  1869. — Jon.  Hutchinson, 
London  hospital  reports.  IV.  p.  56.  1867.  —  Huher,  Dysphagia  strumosa. 
Deutsch.  Arch.  f.  klin.  Med.  VL  S.  106.  1869.  —  Hainlurger,  Klinik  der 
Oesoph.-Krankheiten.  Erlaugen,  1871.  S.  56  fE.  —  C.  Hilton  Fagge,  Guy's 
Hospital  Reports.  XVII.  p.  413.  1872. — Bouchard,  De  la  dilatation  graduelle, 
etc.  Gazette  des  hopitaux.  1873. — P.  Ferrie,  Etudes  sur  les  r6tr6cis8.  etc.  Thfese 
de  Paris  1874.  —  Morell  MacTcemie,  Clinical  lecture,  etc.  The  Lancet,  1874.  I. 
May  30.  —  Kloh,  Wiener  med.  Wochenschrift,  1875.  11.  S.  210.  —  Wernher, 
Chron.  voUst.  Dysphagie  veranlasst  durch  Verdickung  des  Ringknorpels. 
Chirurg.  Centralblatt  IL  30.  1875.— If.  KeUel,  The  Lancet,  1875.  L  S.  105. 
— Durham,  Dysphagia  from  Goitre.  Med.  Times  and  Gazette,  1876.  p.  142. — 
J.  Dunlop,  Glasgow  Med.  Journal.  N.  S.  VIH.  2.  p.  201.  1876.— Gallard, 
Clinique  m6d.  de  la  Piti€.  1877.  p.  187.  sqq. — S.  Jaccoud,  Trait6  de  Patho- 
logic int.  V.  £dit.  Tom.  IL  p.  112.  1877. 

Pathology  and  Etiology. 

Narrowings  are  the  most  frequent,  and  clinically  the  most 
important,  of  tlie  affections  of  the  CESophagus.    They  occur  in  so 
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many  different  ways  that  it  seems  best  to  arrange  them  under 
some  general  groups  or  special  heads,  according  to  the  manner  of 
their  origin.  Accordingly  we  have,  1.  Congenital  Stenoses.  2. 
Stenoses  by  Compression.  3.  Stenoses  by  obstruction.  4.  Stric- 
tiires.    5.  Spasmodic  Stenoses. 

1.  Congenital  Stenosis. — Congenital  atresife  and  partial  defects 
in  the  oesophagus,  since  they  are  incompatible  with  long  life, 
should  not  now  call  for  further  remark.  But,  on  the  other  hand, 
there  are  stenoses  of  the  oesophagus,  although  indeed  very  rare, 
which  from  their  anatomical  structure  (a  perfectly  healthy  con- 
dition of  the  tissues  and  no  trace  of  scars),  as  well  as  from  their 
history  (the  existence  of  considerable  difficulty  in  swallowing 
from  the  earliest  childhood  and  throughout  the  whole  life),  must 
be  considered  to  be  congenital,  but  which,  in  spite  of  considerable 
narrowing  of  the  tube,  permit  of  a  prolongation  of  life  even  till 
old  age. 

a.  Simple  {congenital)  stenosis  of  the  upper  portion  of  the  oeso- 
phagus. There  are  only  two  well-authenticated  cases  of  this  kind 
to  be  found  in  the  literature  of  the  subject,  to  which  we  add  a 
third,  which  came  under  our  own  observation.  In  all  three  the  ste- 
nosis was  located  at  the  entrance  of  the  oesophagus  ;  in  two  cases 
it  was  a  simple  ring  about  the  tube  ;  in  the  third  the  canal  was  nar- 
rowed for  a  distance  of  8  mm.  In  all  three  the  patients  declared 
they  had  suffered  from  earliest  childhood  with  difficulty  in  swal- 
lowing, which  was  especially  troublesome  when  solid  substances 
were  swallowed.  All  three  died  at  an  advanced  age,  two  by  ex- 
haustion from  lack  of  nourishment,  in  consequence  of  a  great 
increase  in  the  difficulty  of  swallowing  in  the  latter  part  of  life, 
owing  to  new  complications,  while  death  was  caused  in  the  third 
case  by  disease  which  had  no  apparent  connection  with  the 
stenosis,  viz.  :  carcinoma  of  the  j)ylorus. 

Tlie  first  case  is  related  by  Everard  Home  '  The  case  was  that  of  a  ladj'  of 
fifty-nine  years  of  age,  who  had  from  childhood  been  conscious  of  a  narrowing  of 
the  pharynx,  which  increased  gradually  and  was  especially  troublesome  when  solid 
substances  were  swallowed,  so  that  at  times  nothing  larger  than  a  pin's  head  would 
go  down,  and  hasty  swallowing  would  bring  on  attacks  of  suffocation.    In  the  last 
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eight  mouths  before  death  she  complained  of  a  constant  i)ain  in  the  region  of  the 
stomach,  great  nausea  and  great  increase  in  the  secretion  of  saliva.  The  patient 
could  no  longer  swallow  anything  solid,  and  died  from  increasing  weakness  and 
symptoms  of  marasmus.  At  the  autopsy  tlie  cesophagus  showed  "immediately 
behind  the  first  ring  of  the  trachea  a  uniform  circular  contraction  formed  by  the 
mucous  membrane,  which  presented  a  perfectly  normal  and  healthy  appearance." 
The  stomach  was  normal. 

The  second  case  is  related  by  Cassan  (loc.  cit.).  Patient  was  a  man  who  from 
birth  had  suffered  from  great  difficulty  in  swallowing,  particularly  solid  food,  but 
was  otherwise  healthy,  and  died  after  a  very  active  life  at  the  age  of  77.  It  was 
only  in  the  last  year  of  his  life,  when  an  inflammation  of  the  buccal  mucous  mem- 
brane caused  by  an  ill-fitting  set  of  false  teeth  had  extended  downward,  that 
the  difficulty  in  swallowing  was  so  increased  that  the  patient  could  only  take  liquid 
food. 

At  the  autopsy  the  lower  half  of  the  pharynx  was  found  increased  to  double  its 
width  and  filled  with  a  whitish  pap.  Below  this  was  a  sudden  narrowing  in  the 
form  of  a  circular  ring,  with  a  puckered  edge  and  a  diameter  of  one  millimetre ; 
this  led  into  an  equally  narrow  canal  eight  millimetres  long,  in  which  the  mucous 
membrane  lay  in  longitudinal  folds,  and  which  terminated  in  a  funnel-shaped 
enlargement  below.  There  was  not  the  least  change  in  the  mucous  membrane  at 
the  seat  of  the  narrowing. 

The  third  case  (Zenker)  was  that  of  a  seamstress,  sixty-six  years  cf  age.  By  the 
courtesy  of  Prof.  Baumler,  who,  as  assistant  at  the  polyclinic,  had  carefully  ob- 
served and  treated  the  patient,  she  first  came  for  treatment  to  the  Erlanger  Poly- 
clinic in  August,  1861,  suffering  from  vomiting  and  diarrhoea.  In  September  she 
developed  thrombosis  of  both  iliac  veins,  but  the  evidences  of  this  had  entirely  dis- 
appeared in  the  November  following,  in  consequence  of  the  establishment  of  col- 
lateral circulation,  and  the  organized  thrombi  again  becoming  pervious  (as  the 
autopsy  showed).  In  October,  1862,  she  came  again  for  treatment  for  frequent 
vomiting,  and  died  October  30th.  During  her  sickness  she  complained  repeatedly 
of  difficulty  in  swallowing,  and  stated  that  she  had  suffered  all  her  life  from  the 
same  trouble,  which  made  it  impossible  to  swallow  large  pieces  of  solid  food,  and 
the  pills  that  were  given  her  she  could  not  get  down.  At  the  autopsy  the  oesopha- 
gus was  greatly  contracted  in  its  upper  portion  in  a  circular  form,  and  would  only 
admit  the  end  of  a  thick  sound ;  the  mucous  membrane  at  the  narrow  part  was 
pale,  delicate,  easily  movable  on  the  submucosa,  and  unchanged  in  anatomical  char- 
acteristics. From  this  point  down  the  tube  was  of  normal  calibre  and  the  mucous 
membrane  pale  and  normal.  Beyond  this,  the  autopsy  revealed  an  ulcer  the  size  of 
a  dollar  at  the  pylorus,  with  edges  partially  infiltrated  with  cancer,  carcinomatous 
swelling  of  the  epigastric  glands,  contraction  and  cavernous  degeneration  of  the 
iliac  veins,  etc. 


b.  Simple  stenosis  oftlie  lower  portion  of  the  cesopliagus. — 
Cases  of  this  nature  bearing  considerable  resemblance  to  each 
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other  liave  been  described  and  pictured  by  Blasius,  Cruveilliier, 
Hilton  Fagge,  and  Wilks/  which  must  be  considered  as  very 
probably  congenital.  Cruveilliier  distinctly  states  that  there  was 
no  change  in  the  tissues  at  the  seat  of  the  constriction.  In  all 
these  cases  the  stricture  affected  a  small  region  in  the  lower  part 
of  the  tube,  and  immediately  above  it  the  canal  had  suffered  sac- 
cular dilatation,  in  which  were  found  in  Cruveilhier's  case  large 
polypoid  vegetations  of  the  mucous  membrane,  and  in  Fagge' s 
an  epithelial  cancer  which  had  perforated  the  wall. 

Unfortunately,  in  the  cases  of  Blasius  and  Cruveilhier  nothing  is  known  of  the 
symptoms  during  life. 

Fagge's  patient,  a  drinker,  forty-eight  years  of  age,  had  suifered,  according  to 
his  statement,  for  more  than  forty  years  from  difficulty  in  swallowing,  and  could 
only  swallow  solid  food  when  it  was  very  finely  divided.  During  the  last  twenty 
years,  in  consequence  of  taking  solid  food  in  too  large  morsels,  he  had  suffered 
several  times  from  obstruction  in  the  oesophagus,  lasting  days — indeed,  as  many  as 
eight  days,  during  which  it  became  impossible  to  swallow  anything  even  in  a  liquid 
form.  He  stated  that  he  had  never  suffered  from  regurgitation.  Death  ensued 
from  perforation  of  the  wall  by  cancer  situated  in  the  dilated  portion.  The  steno- 
sis would  scarcely  allow  the  passage  of  a  lead-pencil. 

The  case  observed  before  and  after  death  by  Wilks  (related  by  Fagge)  was  that 
of  a  man  seventy-four  years  of  age,  who  died  of  pneumonia.  He  stated  that  he 
had  suffered  from  youth  up  from  difficulty  in  swallowing  and  regurgitation,  so 
that  every  mouthful  of  solid  food  had  to  be  washed  down  with  considerable  fluid. 
The  stenosed  portion  at  the  lower  end  of  the  tube  would  scarcely  admit  the  little 
finger,  while  the  oesophagus  above  was  enormously  distended  and  hypertrophied. 

2.  Stenosis  hy  compression. — Quite  frequently  the  oesophagus 
suffers  pressure  from  neighboring  tissues  or  organs  which  are 
morbidly  changed,  enlarged,  or  displaced,  particularly  b}^  the 
glands  of  the  neck  and  mediastinum  (most  commonly  undergo- 
ing caseous  degeneration) ;  also  by  large  strumous  masses,  but 
only  when  these  extend  far  back  so  as,  more  or  less,  to  surround 
the  tube. 

The  accompanying  cut  (Fig.  1,  p.  21)  taken  from  a  cross-section  of  the  frozen 
cadaver,  prepared  by  Prof.  Ruedinger,  gives  an  admirable  representation  of  the 
extent  to  which  the  oesophagus  was  displaced  and  compressed  by  a  goitre  which 
completely  surrounded  it. 

'  Blasius,  loc.  cit.,  Table  XV.,  Fig.  VI.  ;  and  Cruveilhier,  loc.  cit.,  Part  XXXVIII. 
PI.  VI.,  Fig.  1  and  1'. 
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In  the  same  connection  we  should  mention  cases  described  by 
Lotzbeck,  Huber,  Durham,  and  others  (loc.  cit.). 

In  a  woman,  twenty-five  years  of  age,  who  died  of  typhus,  we  (Zenker)  observed 
an  enormous  parenchymatous  struma  which  completely  embraced  the  trachea  and 
cBSophagus  for  the  length  of  14  ctms.,  so  that  the  posterior  margins  of  both  lobes  of 
the  thyroid  gland  not  only  touched,  but  overlapped  one  another.  The  thyroid 
gland  measured  54  ctms.  in  circumference  and  17  ctms.  vertically;  the  mass  lying 
between  the  oBsophagus  and  vertebral  column  was  4^  ctms.  thick.  The  pharynx, 
pressed  against  the  cricoid  cartilage,  aj^peared  like  a  narrow  transverse  fissure 
through  which  the  sound  could  scarcely  pass,  while  the  tube  was  also  greatly  com- 
pressed on  either  side. 
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Koenig  (loc.  cit.,  p.  23)  observed  in  women  in  similar  cases  periodical  obstruc- 
tions, caused  by  increased  turgescence  of  the  gland  at  menstrual  epochs. 

The  thyroid  body  was  found  to  have  caused  slight  compression  of  the  oesopha- 
gus in  a  very  peculiar  manner  in  a  case  recently  observed  post-mortem  (Zenker) ; 
in  a  woman  whose  right  lobe  of  the  gland  was  nearly  all  converted  into  pus,  there 
were  found  attached  to  the  posterior  and  lower  margin  of  the  left  lobe  (which  was 
but  slightly  enlarged),  two  adjunct  glands,  entirely  distinct  from  the  cervical 
glands,  and  the  lower  and  larger  of  these,  which  also  showed  colloid  swelling  (5 
ctms.  long,  3i  ctms.  wide,  and  li  ctms.  in  thickness),  was  situated  entirely  between 
the  vertebral  column  and  oesophagus,  and  had  caused  distinct  pressure  on  the  pos- 
terior wall  of  the  tube. 
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Moreover,  there  are  growths  of  various  kinds  which  cause 
pressure,  especially  sarcoma  and  carcinoma  of  the  thyroid  gland, 
of  the  mediastinum,  of  the  lungs,  etc.  ;  also  aortic  aneurisms,  or 
the  rare  forms  of  sacculated  diverticula  of  the  pharynx,  which, 
when  filled  with  ingesta,  may  compress  the  oesophagus  like  a 
tumor ;  occasionally  also  abscesses  between  the  oesophagus  and 
vertebrae.  We  should  mention,  however,  that  the  majority  of 
these  cases  were  only  discovered  post-mortem,  and  during  life 
occasioned  no  symptoms,  or  none  worth  mentioning,  in  degluti- 
tion. Mondiere  makes  the  same  statement  with  regard  to  aortic 
aneurisms,  viz.,  that,  of  twelve  cases  in  which  aneurisms  had 
opened  into  the  oesophagus,  in  at  least  ten  deglutition  had  not 
been  previously  disturbed.  This  is  readily  explained  by  the 
fact  that  pressure  is  usually  made  only  on  one  side,  so  that  the 
(Esophagus,  surrounded  only  by  open  connective  tissue,  easily 
yields  before  the  pressure,  and  accordingly  its  calibre  is  not 
interfered  with  to  any  extent.  It  is  only  when  there  is  general 
compression  on  all  sides,  as,  for  example,  when  occasioned  in 
rare  cases  by  enlarged  cervical  glands  pressing  in  every  du'ection, 
and  in  compression  by  very  extensive  growths  embracing  the 
tube,  or  when  the  oesophagus,  by  previous  fixation,  is  prevented 
from  yielding,  that  these  pathological  conditions  are  of  great  im- 
portance as  regards  deglutition.  And  in  many  such  cases  in  which 
difficulty  in  swallowing  exists,  this  is  caused  less  by  the  narrow- 
ing of  the  tube  than  by  the  pain  arising  from  that  act  in  the 
diseased  parts  near  by. 

Dysphagia  lusoria.^ — Among  the  causes  of  compression,  it  has 
long  been  customary  in  hand-books  of  clinical  medicine  and  patho- 
logical anatomy  to  mention  that  anomalous  course  of  the  right 
subclavian  artery  which  is  sometimes  observed,  in  which  it  comes 
ofl'  as  the  last  branch  from  the  aorta  (to  the  left  of  the  left  subcla- 
vian), and  from  its  posterior  face,  so  that,  in  order  to  reach  its 
area  of  distribution,  it  must  cross  the  oesophagus,  in  which  case 

'  Auienrieth  et  Pjleiderei%  Diss,  inaug.  De  Dysphagia  lusor.  Tubingen,  1806  ;  and 
Keil's  Archiv  f.  Physiol.  7.  Bd.   S.  145. — Fleischmann,  Leichenoffnungen.  Erlangen, 
1815.  S.  2\^.—Mcckd,  J.  F.,  Patbolog.  Anatomie.  II.  Bd.  1.  Abth.  S.  98.— 
Dublin  hospit.  reports.  T.  II.  p.  224.  Quoted  by  Mondiere.  Arch,  goner.  XXIV.  p. 
400.— TF.  Kraiise,  in  Henle's  Handb.  d.  Anatomic.  III.  1.  18G8.  S.  247. 


STENOSIS. 


23 


it  usually  passes  between  the  oesophagus  and  vertebral  column, 
and  more  rarely  between  the  oesophagus  and  trachea.  It  is  evi- 
dent that  under  these  circumstances  the  pulsating  artery,  with 
every  impulse,  must  cause  slight  pressure  on  the  wall  of  the 
oesophagus.  It  is  equally  clear,  however,  that  this  very  unim- 
portant pressure  could  not  be  considered  sufficient  to  narrow  the 
tube,  and  hence  interfere  with  deglutition,  and  accordingly  we 
could  not  speak  of  stenosis  by  compression  in  such  cases  unless 
— which  never  has  been  observed — the  anomalous  artery  were 
enlarged  by  aneurismal  dilatation  just  at  the  point  of  crossing 
(the  case  of  aneurismal  dilatation  of  the  artery  shortly  to  be  men- 
tioned implicates  that  portion  immediately  before  it  crosses). 
Hence  we  can,  without  hesitation,  strike  out  this  anomalous 
course  of  the  artery  from  among  the  causes  of  compression. 

It  is  another  question,  however,  whether  the  reverse  is  not 
true,  viz.,  whether  the  pressure  on  the  artery  which  must  be 
caused  by  the  oesophagus  distended  with  passing  morsels  of  food, 
so  that  the  circulation  is  temporarily  interrupted,  may  not  give 
rise  to  severe  and  alarming  symptoms,  especially  when  the  vessel, 
as  is  usually  the  case,  lies  behind  the  tube  and  is  compressed 
against  the  vertebrse.  It  is  in  this  manner  that  the  question  was 
considered  by  the  authors  on  whose  writings  the  pathological 
interest  in  this  anomaly  depends. 

Bayford  first  reported  the  case  of  a  woman,  sixty-one  years  of  age,  who  had  suf- 
fered since  childhood  from  difficulty  in  swallowing,  which  gradually  increased  until 
with  every  attempt  to  swallow  she  had  severe  attacks  of  oppression  and  palpitation. 
Finally,  in  consequence  of  the  very  limited  nourishment  she  was  able  to  take  on 
this  account,  she  died  in  a  very  emaciated  state,  and  at  the  autopsy,  besides  this  anom- 
aly (the  artery  here  passed  between  the  trachea  and  oesophagus),  no  other  anatomical 
cause  could  be  discerned  for  the  diffiulty  in  swallowing.  As  he  believed  he  must 
attribute  the  symptom  to  this  freak  of  nature,  he  gave  it  the  name  of  dysphagia 
lusoria.  This  view  of  the  matter  was  strengthened  by  two  additional  cases  by  Hulme 
and  Autenrieth,  in  which  the  anomalous  course  of  the  vessel  was  found  in  two  indi- 
viduals who  had  suffered  from  a  similar  difficulty  in  swallowing.  And  in  another 
case,  on  account  of  the  peculiar  difficulty  of  swallowing  and  other  symptoms,  Auten- 
rieth felt  justified  in  making  a  diagnosis  of  dysphagia  lusoria;  but  as  the  accuracy 
of  the  diagnosis  was  not  established  by  an  autopsy,  this  case  cannot  be  ])laced 
among  the  others.  Finally,  Ave  should  here  quote  the  case  of  Kirby,  in  which  a 
woman  having  this  anomaly  swallowed  a  bone,  and  afterwards  died  of  "  suffocation 
and  a  hemorrhage  which  appeared  to  come  from  within  the  0Qsoi)hagus."    At  the 
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autopsy,  in  aclclition  to  fragments  of  food  wliicli  comijressed  the  trachea,  there  was 
found  a  splinter  of  bone  which  had  wounded  the  oesophagus,  and  also  the  right  suh- 
claviau  artery  on  its  way  across,  between  the  CESophagus  and  vertebral  coluniu. 

Autenrieth  accordingly  declared  that  not  all  cases  of  this  arterial  anomaly  are 
accompanied  by  dysphagia  which  had  been  recognized.  Since  that  time  the  anom- 
alies have  been  frequently  seen,  but  no  case  attended  by  dysphagia  has  been 
observed.  We  (Zenker)  have  seen  a  number  of  such  cases,  but  never  could  get  any 
history  of  antecedent  dysphagia.  Accordingly  it  seems  to  be  proved  that  certainly  the 
more  severe  forms  of  dysphagia  are  not  the  rule  in  this  arterial  anomaly,  but  rather 
the  exception.  Supported  by  this  statement,  Fleischmann  has  subjected  the  theory 
of  dysphagia  lusoria  to  a  careful,  but  certainly  not  unassailable  criticism,  which  led 
him  to  the  conclusion  that  it  should  be  stricken  off  from  the  list  of  diseases.  Ham- 
burger more  recently  expressed  the  same  opinion,  and  W.  Krause  described  the 
doctrine  as  a  fable.  Though  we  may  admit  that  the  existence  of  dysphagia  lusoria  is 
not  established  by  these  three  cases,  since  another  cause  for  the  disturbance,  though 
not  proven,  cannot  be  wholly  excluded,  yet  it  seems  rather  too  sweeping  to  deny  it 
altogether.  For  it  is  not  only  not  improbable,  a  priori,  that  the  cu-culation  should  be 
impeded  by  this  anomalous  course  of  the  vessel,  but  this  view  is  sujDported  by  the 
fact  that  the  first  portion  of  this  artery  {i.  e.,  before  it  crosses  the  cesophagus)  is  fre- 
quently distinctly  and  often  very  considerably  dilated  ("like  an  aneurism"),  as  is 
rexjeatedly  asserted  by  the  older  authors,  and  which  we  can  ourselves  confirm.  In 
the  four  cases  of  this  anomaly  in  the  Erlanger  collection  of  pathological  anatomy, 
this  enlargement  is  distinct  in  all,  and  in  two  very  considerable,  so  that  the  subcla- 
vian seems  to  come  off  from  the  arch  with  a  bulb-shaped  dilatation.  Now,  it  does 
not  seem  so  very  improbable  that  a  temporary  increase  in  this  disturbance  of  circu- 
lation during  the  act  of  swallowing,  in  individuals  otherwise  disposed  to  palpita- 
tion, should  lead  to  attacks  of  oppression,  etc.  Accordingly  it  does  not  seem  to  us 
advisable  to  withdraw  attention  from  this  affection. 

Finally,  I  cannot  refrain  from  adding  a  case  observed  by  myself  (Zenker) 
which  perhaps  belongs  in  the  same  category.  A  pot-bellied  man  of  seventy-seven 
years  of  age,  previously  in  good  health  apparently,  suddenly  fell  to  the  ground  and 
within  half  an  hour  was  dead.  The  autopsy  revealed  no  sufficient  cause  for  the 
sudden  death.  There  was  found,  however,  an  anomalous  course  of  the  aorta, 
which  passed  over  the  right  bronchus,  backward  between  the  cesophagus  and  ver- 
tebral column  towards  the  left  (the  first  branch  from  the  aorta  was  a  truncus  ano- 
nymus  supplying  the  left  side,  then  the  right  carotid  and  right  subclavian  as 
separate  trunks).  In  the  pharynx  and  oesophagus  were  found  an  accumulation  of 
fragments  of  food.  Apparently  the  man  was  overtaken  by  the  catastrophe  in  the 
act  of  swallowing,  and  it  gave  rise  to  the  suspicion  that  the  death  had  been  caused 
by  pressure  upon  the  aorta,  and  this  interference  with  the  circulation,  in  a  man  who 
from  advanced  age  and  great  obesity  probably  had  a  feeble  heart,  might  explain 
the  occurrence.' 


'  I  must  here  correct  a  misapprehension  regarding  this  case.    Koem'g  (loc.  cit. 
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In  another  similar  case  recently  observed  post-mortem,  at  the  Institute  of  Ana- 
tomy and  Patliology  at  Erlan!j;en,  in  which  the  descending  aorta,  after  the  arch 
had  passed  over  the  right  bronchus,  ran  its  whole  course  between  the  vertebral 
colunm  and  oesophagus  in  a  patient  who  had  suffered  from  mental  disorder,  no 
difficulty  in  swallowing  had  been  observed  during  life. 

3.  Obstruction  stenoses,  i.  e.,  narrowings  caused  by  the  plug- 
ging up  of  the  canal  of  the  oesophagus,  arise  most  frequently 
from  foreign  bodies  of  the  most  various  kinds,  which  in  some 
cases  have  remained  weeks  or  even  years  in  situ.  In  such  cases 
they  lie  in  distended  portions  like  diverticula  produced  by  their 
own  pressure,  so  that  their  obstructive  nature  may  be  more  or 
less  completely  removed.  The  obstruction  will  naturally  be 
more  or  less  complete,  according  to  the  shape  and  size  of  the 
foreign  body.  In  explaining  the  difficulty  in  swallowing  in  such 
cases,  we  ought  to  take  into  consideration,  besides  the  amount  of 
obstruction,  quite  as  much  and  perhaps  more,  the  pain  caused  by 
the  mechanical  irritation  and  actual  wounding  of  the  tissues  by 
the  foreign  body,  and  the  inflammation  to  which  it  gives  rise. 
Thus,  we  are  able  to  explain  the  apparent  incongruity  between 
the  symptoms  and  the  size  of  the  foreign  body  :  severe  dysphagia 
in  small  but  sharply  irritating  bodies,  and  slight  in  such  as  are 
of  larger  size,  but  only  moderately  irritating.  It  seems  need- 
less to  give  an  enumeration  of  the  objects  which  have  acted  as 
foreign  bodies  in  the  oesophagus,  since  in  the  literature  of  the 
subject  we  And  accounts  of  substances  of  all  possible  kinds  which 
have  been  swallowed,  from  insufficiently  masticated  meat  to  a 
live  fish,  and  from  a  fish-bone  to  a  cellar- door  key. 

Another  special  form  of  obstruction  to  be  mentioned  is  that 

p.  59),  in  treating  of  foreign  bodies  in  the  oesophagus,  says:  "  That  is  a  unique  case, 
in  which  the  aorta  is  said  to  have  been  so  compressed  by  a  piece  of  bone  in  the 
oesophagus  that  sudden  death  occurred  by  ana3mia.  The  preparation  of  this  case  is  to 
be  found,  according  to  Adelmann's  written  report,  in  the  Burger  Hospital  at  Dresden." 
By  careful  inquiry  I  find  there  is  no  such  preparation  to  be  found  in  the  Museum  of 
Anatomy  and  Pathology  at  the  City  Hospital  at  Dresden,  but  only  the  one  described 
above,  added  by  myself  to  the  collection  in  18G2  ;  and  doubtless  Adelmann's  report 
refers  to  this  specimen,  and  accordingly  the  above  statement  should  be  corrected. 
There  was  no  piece  of  bone  found,  but  only  soft  pieces  of  food,  and  the  most  important 
part  of  the  case — the  anomalous  course  of  the  aorta — is  not  alluded  to  by  Adelmaun. — 
Zenkek. 
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caused  by  the  growth  of  masses  of  fungus  within  the  oesophagus 
itself.  The  thrush  fungus  (Oidium  albicans),  which  so  frequently 
is  found  in  the  oesophagus,  in  some  rare  cases  grows  to  such  an 
enormous  size  that  the  canal  is  entirely  plugged  up  and  degluti- 
tion becomes  impossible.    (See  under  Parasites.) 

Obstructive  stenosis  may  also  be  caused  by  pedunculated 
growths  having  their  attachment  to  the  wall  of  the  oesophagus, 
or,  more  frequently,  to  that  of  the  pharynx.  These  rarely  ob- 
served oesophageal  polyps,  so  called,  of  which  very  few  are  found 
in  the  literature  of  the  subject,  and  which,  from  their  texture,  as 
far  as  any  available  reports  have  been  made  of  them,  are  classed 
as  fibromas  with  slightly  altered  covering  of  mucous  membrane, 
may  reach  a  very  considerable  size  (as  much  as  20  ctms.  in  length, 
and  7  ctms.  in  thickness). 

The  end,  usually  club-shaj)ed,  sometimes  more  or  less  deepl}'- 
lobulated,  hangs  straight  downward  ;  but,  on  account  of  the  great 
mobility  of  the  growth  with  its  long  pedicle,  it  may  possibl}^,  in 
efforts  at  vomiting,  be  thrown  upward  into  the  pharynx  or 
mouth,  where,  from  its  overlj^ing  the  glottis,  it  may  seriously 
endanger  life  (Monro).  Usually  only  one  polyp  has  been  ob- 
served, but  sometimes  there  are  several  (Schneider,  Chas.  Bell). 
As  they  grow  they  distend  the  canal  more  and  more,  so  that  they 
entirely  obstruct  it,  since  the  tube  contracts  firmly  around  the 
thickest  part  of  the  tumor.  But,  since  the  power  of  distention 
in  the  tube  remains,  sometimes  a  sound  can  be  passed  beside  the 
tumor,  and  for  the  same  reason,  even  with  growths  of  large  size 
(as  in  Rokitansky' s  case),  the  dysphagia  may  be  trifling  ;  from 
all  which  it  appears  that  the  nature  of  the  obstruction  in  these 
cases  is  similar  to  that  from  foreign  bodies,  and  practicall}^  there 
is  all  the  more  reason  to  consider  them  from  the  same  point  of 
view  since  the  therapeutical  indication  in  both  is  the  same,  viz., 
the  mechanical  removal  of  the  obstructing  body,  if  possible, 
by  operation.  (For  further  details  concerning  polyps,  see  under 
Chrowths.) 

Also  in  carcinomatous  stenoses  we  have  more  or  less  to  con- 
sider the  obstruction  occasioned  by  masses  of  the  new  growth, 
which  rise  above  the  mucous  membrane  and  project  into  the 
canal.  But  from  their  chief  characteristic  the  cancerous  stenoses 
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belong  in  the  following  category  of  strictures,  and  accordingly 
we  shall  treat  of  them  under  that  head. 

4.  Strictures. — Under  this  head  belong  all  those  stenoses  which 
are  caused  by  such  a  change  in  the  wall  of  the  oesophagus  as  en- 
tirely destroys  or  greatly  limits  its  power  of  distention.  Here  the 
stiffness  of  the  wall  during  the  act  of  deglutition  has  an  effect  as 
if  an  unyielding  band  surrounded  it,  and  so  in  this  wise  is  prac- 
tically a  stricture,  whether  any  contraction  has  occurred  or  not. 
Changes  of  this  nature  may  be  either  contracting  cicatrices  or 
cancerous  degeneration^  and  the  consecutive  muscular  hyper- 
trophy which  may  accompany  stenosis  arising  from  any  cause 
whatever. 

Strictures  pure  and  simple  are  best  represented  by  the  cica- 
tricial strictures.,  i.  e.,  those  which  remain  after  the  healing  of  a 
loss  of  substance  or  solution  of  continuity  arising  from  any  cause, 
when  the  cicatrix  has  undergone  contraction.  Relatively  the 
most  frequent  and  also  the  most  severe  are  those  strictures  which 
sometimes  remain  after  the  destructive  action  of  corrosive  sub- 
stances, such  as  the  concentrated  mineral  acids,  particularly  sul- 
phuric acid,  and  caustic  alkalies.  And  yet,  since  these  substances 
usually  cause  death,  even  strictures  from  this  cause  are  very  rare, 
and  these  vary  in  their  character  according  to  the  depth  to  which 
the  loss  of  substance  has  extended.  If  the  mucous  membrane 
and  submucosa  have  been  injured,  there  is  formed  a  layer  of  con- 
nective tissue  which  is  usually  smooth,  but  here  and  there  projects 
in  little  ledges  or  shelves  like  valves,  sickle-shaped  or  circular 
(ledge-shaped  strictures).  If,  on  the  other  hand,  the  muscular 
layer  is  partially  or  totally  destroyed,  we  then  shall  have  a  dense, 
callous,  cicatricial  tissue,  the  contraction  of  which  produces  the 
most  extensive  and  most  obstinate  strictures  (callous  strictures 
Even  when  the  muscular  layer  is  preserved,  the  quickly  devel- 
oped hypertrophy  serves  greatly  to  increase  the  stiffness  of  the 
wall,  to  make  it  unyielding,  and  so  increase  the  stenosis.  With 
the  exception  of  the  pharynx  (behind  the  cricoid  cartilage),  these 
strictures,  according  to  Rokitansky,  occur  most  frequently  in  the 
vicinity  of  the  cardiac  orifice,  or  even  in  the  muscle  which  guards 
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that  opening  itself.  They  maybe  so  tiglit  as  only  to  admit  a  line 
sound,  and  in  their  extent  they  may  be  several  centimetres  long 
or  possibly  invade  nearly  the  whole  length  of  tlie  tube. 

The  following  case,  recently  observed  (Zenker)  may  serve  as  a 
characteristic  examj^le  of  such  a  stricture  involving  the  whole 
length  of  the  oesophagus.  It  is  also  of  interest  as  regards  the 
substance  which  produced  the  injury,  and  which  has  not  gener- 
ally been  regarded  as  highly  corrosive  in  its  nature. 

A  boy,  three  and  three-quarters  years  old,  about  seven  weeks  before  his  death 
swallowed  a  merely  nominal  quantity  of  a  solution  of  sulphate  of  copper  (which 
his  father  employed  in  his  trade  as  metal-beater)  ;  this  was  followed  by  vomiting, 
which  lasted  several  days.  He  was  brought  to  the  clinic  for  treatment  eleven  days 
before  his  death  (Oct,  23,  1876).  At  this  time  the  child  was  greatly  emaciated,  but 
free  from  fever,  and  complained  of  pain  in  his  throat  and  neck,  esijecially  on  swal- 
lowing, and  could  only  take  fluid  nourishment.  Only  very  small  oesophageal  sounds 
(Bougie  No.  V.)  could  be  passed  down  to  the  stomach.  Larger-sized  instruments 
met  with  an  obstruction  at  the  level  of  the  lower  border  of  the  larynx.  In  the 
mouth  and  pharynx  no  traces  of  erosion  could  be  found.  On  the  30th  of  October 
there  appeared  a  swelling  at  the  lower  part  of  the  neck  anteriorly  and  somewliat  to 
the  left,  wliich  was  acutely  sensitive  on  pressure,  and  was  accompanied  by  high 
fever.  At  this  time  the  child  could  not  take  even  fluid  nourishment,  and  since  small 
sounds  would  no  longer  pass,  we  proceeded,  on  Nov.  1st,  to  perform  oesophagotomy. 
In  the  operation  we  first  opened  into  an  abscess  lying  between  the  oesophagus  and 
vertebral  column,  and  filled  with  stinking  pus,  after  emptying  which,  the  sound 
could  be  passed  somewhat  farther  downward.  No  communication  between  the 
abscess  and  the  oesophagus  could  be  found.  On  opening  the  oesophagus,  it  was  not 
till  after  extending  the  incision  to  the  base  of  the  neck  that  we  succeeded  in  intro- 
ducing a  fine  catheter  into  the  stomach,  through  which  milk  was  repeatedly  injected. 
Nevertheless,  death  occurred  on  the  following  day. 

Autopsy.— Nov.  3,  1876.  Twenty  hours  after  death  (Zenker).  Cicatricial  st7'ic- 
ture  of  the  whole  oesophagus.  (Esoiihagotomy  wound.  Retro-  and  para-phai^ngo-oiso- 
phageal  abscess.  Purulent  infiammation  of  the  antei'ior  and  posterior  mediastimnn. — 
At  the  left  side  of  the  neck  an  incised  wound,  six  centimetres  long,  gaping  widely,, 
and  opening  into  the  cesopliagus ;  its  edges  covered  with  dirty  grayish-brown  pus. 
In  each  pleural  sac  a  few  drops  only  of  yellowish  serum.  Both  lungs  almost  entirely 
free.  On  pushing  forward  the  right  lung,  the  pleura,  at  the  level  of  the  lower  half 
of  the  oesophagus,  is  seen  to  bulge  forAvard,  pale  yellow  in  color  and  translucent, 
covered  with  a  layer  of  fibrin,  whicli  extends  some  distance  on  the  pleura  pulmona- 
lis  near  the  root  of  the  lungs.  At  tliis  spot  the  pulmonary  tissue  over  a  small  region, 
is  found  empty  of  air,  flabby,  containing  a  viscid  material,  and  apparently  com- 
pressed ;  the  adjacent  tissue  of  the  postenor  mediastinum  infiltrated  vdih  pus.  On 
the  left  side,  at  the  same  level,  the  pleural  tissue  is  normal.    Elsewhere  in  the  lung 
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are  found  the  remains  of  sonic  earlier  pathological  changes,  in  nowise  connected  with 
the  present  trouble.  Tlie  heart  normal.  At  the  liighest  point  of  tlic  anterior  medi- 
astiuuni  the  connective  tissue  for  a  distance  of  one  and  a  half  centimetres  is  infil- 
trated with  pus,  partially  liquefied.  A  purulent  fistulous  canal  leads  from  tliis  spot 
upward  to  the  left,  into  the  wide  bulguig  cavity  of  an  abscess  between  the  pharynx 
and  vertebral  column,  which  embraces  also  the  side  of  the  pharynx  and  upper  por- 
tion of  the  ojsophagus.  Its  boundary  wall,  formed  partly  by  callous  fibrous  tissue 
and  partly  hy  the  wall  of  the  pharynx,  which  is  here  and  there  as  thin  as  gauze,  and 
easily  torn,  is  of  a  dirty  yellowish  gray  color  within,  and  covered  with  ragged  frag- 
ments of  tissue.  This  cavity  communicates  with  the  upper  pail  of  the  (Esophageal 
canal  by  a  fissure  three  centimetres  long  (wound  of  operation).  No  other  communi- 
cation between  this  cavity  and  the  canal  could  be  found.  This  cavity  also  opens 
downward  into  a  long,  very  narrow  and  pretty  smooth- walled  canal,  seven  and  a  half 
centimetres  long,  passing  behind  and  to  the  left  of  the  oesophagus,  which  farther 
down,  in  tlie  region  of  the  posterior  mediastinum,  grows  wider,  and  here,  with  a 
shaggy,  sphacelated  wall,  extends  do^vn  to  the  diaphragm.  The  mucous  membrane 
of  the  tongue,  soft  palate,  and  throat  moderately  injected,  but  normal  throughout. 
So  likewise  is  that  of  the  pharynx  mostly,  which  only  just  before  reaching  the  oeso- 
phagus is  somewhat  livid.  The  muscular  tissue  of  the  pharynx  is  somewhat  thick- 
ened and  more  compact. 

The  oesophagus  is  contracted  throughout  its  whole  length,  and  its  wall  is  stiff, 
greatly  increased  in  thickness,  up  to  three  millimetres,  and  this  increase  is  chiefly  due 
to  tlie  muscular  layer  which  everywhere  is  preserved,  and  which  is  much  liy])ertro- 
phied,  gray  in  color,  translucent,  and  marked  off  by  bands  into  little  cells  or  loculi. 
The  wall,  when  cut  open  and  flattened  out,  has,  at  the  upper  part  (in  the  region  of 
the  wound  made  in  oesophagotomy),  a  breadth  of  only  about  thirteen  millimetres;  the 
mucous  membrane  in  this  portion  still  remains,  but  is  densely  marked  with  irregular 
interlacing  bands  of  cicatricial  tissue,  and  here  and  there  with  gray  and  deep  red 
spots  of  hemorrhagic  infiltration ;  at  the  edge  of  the  incision  the  wall  is  firm,  infil- 
trated, and  of  a  gray  color.  Next  below  this  follows  a  portion  of  mucous  mem- 
brane two  and  a  half  centimetres  long,  somewhat  wider  (when  laid  open,  sixteen 
millimetres  in  breadth),  which  shows  only  a  few  fine  bands  of  cicatiicial  tissue  and 
small  slate-colored  spots.  From  this  point,  almost  to  the  cardiac  orifice,  the  tube  is 
most  contracted  (only  eleven  to  thirteen  millimetres  wide  when  laid  open).  In  this 
section  the  mucous  membrane  through  nearly  all  its  extent  is  replaced  ])y  a  thin, 
firm,  cicatricial  tissue,  which  does  not  glide  over  the  muscular  coat,  is  partly  smooth, 
partly  like  net- work,  here  and  there  is  raised  in  short,  shallow  ledges,  is  spotted  witlx 
a  deep  slate  color,  in  two  places  is  livid,  and  in  others  has  the  appearance  of  being 
eroded  ;  microscopically  this  tissue  is  seen  to  be  made  up  of  fine  fibrillnj  of  connec- 
tive tissue,  and  has  no  epithelial  covering.  Only  just  above  the  cai-dia  a  few  por- 
tions are  found  where  the  mucous  membrane  is  intact  and  the  epithelial  layer  is 
preserved.    The  mucous  membrane  of  the  stomach  is  unchanged. 

Moreover,  cicatricial  strictures  may  remain  after  the  liealiiig 
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of  solutions  of  continuity  caused  by  foreign  bodies,  and  of  ulcer- 
ations of  the  mucous  membrane  of  various  kinds.  In  many 
cases  the  nature  of  the  ulcers  which  precede  the  strictures  is 
obscure,  since  the  cicatrices  show  no  specific  character  sufficient 
for  diagnosis,  and  the  history  of  the  case,  as  well  as  the  other 
post-mortem  appearances,  throw  no  light  upon  it.  The  occur- 
rence of  cicatricial  strictures  of  syphilitic  origin  in  the  oesophagus 
was  until  recently  not  substantiated,  but  we  can  no  longer  doubt 
it  after  hearing  the  reported  cases,  particularly  of  Yirchow,  West, 
and  Klob  (loc.  cit.),  who  observed  such  strictures,  both  during 
and  after  life,  in  individuals  known  to  be  syphilitic ;  and  espe- 
cially after  reading  Yirchow' s  case,  in  which,  together  with  a 
contracting  ulcer,  he  also  found  the  characteristic  gummy  tumor 
(from  which  such  ulceration  proceeds)  in  a  state  of  fatty  degenera- 
tion. Nevertheless,  these  syphilitic  strictures  of  the  oesophagus, 
as  compared  with  those  frequently  seen  in  the  pharynx,  are  ex- 
ceedingly rare.  In  the  cases  hitherto  reported  these  strictures 
were  situated  or  began  in  the  upper  half  of  the  oesophagus  (in  one 
case  by  West  it  began  four  inches  below  the  upper  outlet,  and 
was  two  and  a  half  inches  long).  In  only  one  case  did  he  find 
ulceration  and  narrowing  in  the  lower  portion. ' 

Hamburger  (loc.  cit.,  p.  146)  assumes  that  cicatricial  stenosis  may  arise  from 
small-pox,  supporting  his  statements  chiefly  on  a  case  reported  by  Lanzoni  (Ephe- 
merid.  natur.  curios.  Decas  II.  Anni.  9.  p.  80.  Obs.  XLV.  Guise  et  narium  coalitus 
a  variolis)  in  the  year  1688,  in  which  "  filiolo  cuidam  CESophagus  a  variolis  ita 
coaluerit,  ut  denegato  cibi  potusque  per  ilium  transitu,  misero  puero  fame  et  siti 
miserrime  pereundum  fuerit."  As  variola  undoubtedly  does  attack  the  oesophagus, 
we  cannot  entirely  deny  the  possibility  of  ulceration  and  subsequent  formation  of 
cicatrices ;  yet  this  case  should  not  be  accepted  as  evidence  of  the  fact,  since  it  was 
not  proved  by  autopsy  that  there  was  any  cicatrix,  and  since,  from  the  absence  of 
any  statement  as  to  how  long  after  the  attack  of  variola  death  occurred,  we  may 
fairly  infer  that  the  dysphagia  was  caused  by  a  fresh  eruption  on  the  mucous  mem- 
brane. Certainly  Lanzoni  himself  tliought  it  was  due  to  cicatricial  contraction, 
since  immediately  after  it  he  describes  a  case,  as  similar  of  "  coalitus  narium  " 
which  was  cured  by  incision. 

•  When  Koenig,  appealing  to  Virchow  (loc.  cit.,  p.  21),  says  "the  narrowing  in  rare 
cases  seems  to  be  caused  by  the  bulging  of  gummy  tumors  into  the  caual."  this  cer- 
tainly is  a  misapprehension  of  what  Virchow  intended  to  say,  who  refers  to  the  gummy 
tumor  not  as  the  direct  cause  of  the  stenosis,  but  aa  the  strongest  evidence  that  the 
contracting  ulcer  near  by  is  of  syphilitic  origin. 


STENOSIS. 


31 


Even  the  simple  round  nicer  of  the  stomach,  when  it  is  situ- 
ated, as  sometimes  happens,  immediately  at  the  cardiac  orifice, 
may  by  its  cicatrization  cause  at  that  opening  tight  stricture 
which  extends  up  on  to  the  lower  portion  of  the  oesophagus. 

This  was  the  condition  in  a  highly  significant  case  observed  by  us  both,  in  -which 
death  occurred  with  marked  symptoms  of  perforation  of  the  stomach,  after  repeated, 
attacks  (apparently  due  to  a  round  ulcer  of  the  stomach)  extending  over  many 
years,  and  here  the  autopsy  showed  that  death  was  due  to  softening  of  the  stomach, 
and  not  to  a  fresh  ulcer,  as  was  supposed. '  The  evidences  of  the  preceding  attacks 
were  found  in  beautiful  contracting  ulcers  at  the  pylorus  and  cardia.  Above  the 
narrow  stricture  of  the  cardia  the  canal  of  the  oesophagus  showed  a  funnel-shaped, 
narrowing  for  a  short  distance,  the  mucous  membrane  was  thickened,  smooth, 
firmly  fixed  and  immovable  on  the  hypertrophied  muscular  tissue  underlying  it. 

Carcinomatous  stenoses,  from  their  chief  characteristic,  come 
under  the  head  of  strictures ;  for  they  are  essentially  caused 
from  the  fact  that  the  cancerous  degeneration  involves  the  whole 
periphery  of  the  canal,  and  that  the  infiltration,  gradually  ex- 
tending from  the  mucous  membrane  outward  through  all  the  tis- 
sues, makes  the  wall  (which  is  increased  to  one  ctm.  and  over  in 
thickness)  stilf  and  unyielding,  and  destroys  or  seriously  impairs 
the  power  of  distention  of  the  oesophagus.  It  is  true,  however, 
as  we  have  already  hinted,  that  masses  of  cancer  rising  above 
the  level  of  the  mucous  membrane  sometimes  cause  obstruction 
and  then  serve  to  increase  the  stenosis.  Yet  this  latter  condition 
is  quite  secondary  to  the  other  in  producing  stenosis  in  cancer. 

Not  only  are  cancerous  strictures  the  most  frequent  cause  of 
oesophageal  stenosis,  but  are  the  cause  of  more  stenoses  than  all 
the  other  forms  combined  (if  we  reject  the  slight  compressions 
which  exist  without  symptoms).'  Their  location  is  much  more 
frequently  in  the  lower  than  in  the  upper  part  of  the  oesophagus 
(most  frequently  the  lower  third).'    They  usually  involve  a  con- 

'  See  the  full  report  of  this  case  by  W.  Mayei\  Gastro-malacia  ante-mortem.  Deutsch. 
Archiv.  f.  kUn.  med.  Vol.  IX.,  p.  105. 

^  Of  eighteen  cases  of  oesophageal  stenosis  found  by  us  at  autopsies,  nine  were  carci- 
nomatous strictures,  six  were  compression  stenoses  (of  these  several  were  slight  and 
unattended  by  symptoms),  two  were  cicatricial  strictures,  and  one  was  a  congenital 
stenosis. 

^  See  the  careful  collection  of  cases  by  Petri  (Inaugural  Dissertation,  Berlin,  1868), 
with  whose  results  our  own  investigations  entirely  agree.    Of  twenty  cancerous  stric- 
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sideiable  portion  of  tlie  tube  (from  6  to  10  ctms.  and  over),  and 
in  rare  cases  almost  the  whole  length  of  the  canal.  As  regards 
tlie  degree  of  narrowing,  they  will  usually  allow  the  little  fin- 
ger to  pass  through  them,  while  the  worst  cases  will  only  admit 
a  line  sound  at  the  narrowest  part.  It  is  a  fact,  however,  that  in 
the  progress  of  the  disease,  from  the  ulcerative  destruction  of  the 
cancerous  deposit,  which  is  rarely  absent,  the  canal  again  be- 
comes pervious,  and  accordingly  we  can  hold  out  to  the  patient 
the  deceptive  hope  that  his  d3^sphagia  will  abate. 

Finally,  many  writers  (Albers,  Foerster,  Niemeyer,  Kunze) 
have  reported  cases  occurring  through  simple  hyjDertrophy  of  the 
muscular  tissue,  partly  extending  into  the  submucosa,  which 
were  considered  to  be  a  sequel  of  chronic  catarrh.  This  hj^-per- 
trophy  is  described  as  completely  embracing  the  canal,  and  in- 
volving long  portions  of  it — indeed,  the  entire  length.  Neverthe- 
less, the  whole  matter  is  involved  in  considerable  doubt.  It  rests 
chiefly  on  the  statements  of  Albers,'  under  whose  faulty  descrip- 
tion we  easily  detect  cases  of  cancer  with  subsequent  muscular 
hypertrophy.  If  there  are  cases  of  pure  so-called  spontaneous 
hypertrophy,  independent  of  antecedent  stenosis,  which  would 
give  rise  to  it,  they  must  be  very  rare.  We  certainly  have  never 
seen  a  case  admitting  such  an  explanation.  And  in  the  litera- 
ture we  find  no  facts  to  substantiate  it.  Even  in  the  admirable 
engraving  by  Baillie '  of  the  preparation  in  the  Hunterian  mu- 
seum, which  Albers  cites  as  a  characteristic  example  of  this  form 
of  narrowing,  there  was  a  tight  stricture  (x^robably  carcinoma- 
tous) just  at  the  cardia,  which  serves  to  explain  this  extensive 
muscular  hypertrophy.  Accordingly,  we  can  strike  out  this  hy- 
pertrophy from  the  list  of  primary  causes  of  stricture.  Never- 
theless, the  consecutive  or  secondary  hj^pertrophy  (as  we  have 
already  said),  as  it  serves  to  injure  the  power  of  distention  of  the 
tube,  will  assist  in  increasing  the  stenosis  already  existing,  and 
so  cause  additional  dysphagia. 

tures  (eleven  by  Petri,  nine  of  ours)  only  two  were  iu  the  upper  third,  four  in  the  mid- 
dle, and  fourteen  in  the  lower  (lower  and  middle  together). 

'  Explanations  of  the  Atlas  of  Pathological  Anatomy,  Part  II.,  p.  237  et  seq. 

'  Baillie,  Series  of  Engraving.^,  p.  54,  copied  in  Froriep's  surgical  plates,  Plate  179, 
and  in  AV)ers,  Atlas  of  Pathological  Anatomy,  Part  II.,  Plate  XXII.,  Fig.  2. 
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5.  Spastic  Stenosis. — By  this  we  mean  a  stenosis  cansed  by 
painful  contraction  of  tlie  muscular  layer,  which  is  transitory, 
but  recurs  in  a  spasmodic  form,  of  greater  or  less  duration,  and 
observed  chiefly  in  hysterical  or  hypochondriacal  patients.  Here, 
in  most  cases,  the  anatomical  condition  of  the  tube  is  strictly 
normal,  while  in  many  cases  anatomical  changes  (inflammations 
or  ulcerations)  of  the  mucous  membranes  are  found,  producing 
the  abnormal  irritability  which  causes  the  spasmodic  contraction. 

LEEDS  <5<WEST-RID!NG 
MEDICO-CHIHURGHiAL  SOCIETY 

As  regards  the  condition  of  the  parts  of  the  canal  not  involved 
in  the  stenosis  or  the  disease  which  occasions  it,  the  portion  be- 
low is  usually  normal,  while  the  parts  above  generally,  though 
not  always,  show  various  changes.  Most  frequently  we  And 
muscular  hypertrophy  especially  involving  the  circular  fibres, 
often  only  in  a  small  region,  more  rarely  extending  up  to  the 
pharynx  and  constantly  diminishing  as  we  ascend.  Sometimes 
it  is  only  trifling,  and  sometimes  very  great,  and  the  muscular 
coat  may  attain  a  thickness  of  five  mm.,  and  more,  and  have  the 
appearance  of  a  firm,  jelly-like,  translucent  layer,  marked  off 
into  cells  by  perpendicular  bands  of  white  connective  tissue,  as 
we  have  more  frequently  been  accustomed  to  see  it  in  the  stomach 
and  colon. 

Moreover,  the  canal  above  the  stenosis  is  frequently  more  or 
less  dilated  (though  not  so  frequently  as  would  appear  from 
statements  made  in  manuals  upon  the  subject).  Generally 
this  dilatation  is  insignificant,  and  only  affects  the  region  just 
above  the  stenosis.  Yet  in  some  cases  the  process  is  more  ad- 
vanced, and  may  extend  up  to  the  pharynx. 

Finally,  we  sometimes  find  with  the  muscular  hypertrophy 
and  dilatation  a  slight  thickening  of  the  mucous  membrane  and 
its  epithelium. 

Symptoms  and  Diagnosis. 

Of  the  symptoms  of  oesophageal  stenosis,  whatever  be  its 
cause,  the  most  constant  and  most  important  is  the  functional 
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disturbance  of  oesophageal  deglutition.  In  stenoses  whicli  liave 
a  chronic  course,  in  which  the  narrowing  is  very  gradually  de- 
veloped, as  in  cicatricial  strictures  after  corrosive  processes  and 
ulcerations,  after  syphilitic  affections,  in  the  development  of  can- 
cers, in  compression  by  aneurisms  of  the  aorta,  by  strumous 
glands,  or  cancer  of  the  thyroid  gland,  the  patient  distinctly  per- 
ceives an  increased  difficulty  in  the  passage  of  the  morsel,  which 
is  usually  painless,  and  it  seems  merely  as  if  a  large  and  very 
dry  fragment,  unmoistened  by  saliva,  were  with  difficulty  finding 
its  way  downward.  Accordingly  the  patients  moisten  their  solid 
food  very  thoroughly  with  saliva,  and  help  it  along  by  taking 
continually  a  small  swallow  of  water  or  other  fluid  after  every 
morsel. 

Gradually  comes  the  feeling  that  the  food  will  not  go  down, 
and  "sticks  fast,"  and  although  at  first  this  passes  away  after 
waiting  and  taking  a  swallow  of  fluid,  yet  there  comes  a  time 
when  this  is  no  longer  the  case,  but  the  bolus,  within  a  shorter 
or  longer  time  after  the  patient  endeavors  to  swallow,  is  regur- 
gitated. At  the  outset  the  contents  of  the  oesophagus  are  not 
driven  up  to  the  pharynx,  but  only  forced  up  for  a  certain  dis- 
tance, to  sink  down  again  after  the  fluid  portion  has  passed 
through  the  stricture.  If  nothing,  however,  will  pass  through 
the  narrowed  portion,  the  contents  of  the  oesophagus,  when  it 
is  filled  with  food,  are  forced  up  into  the  pharynx  and  mouth. 

At  the  present  clay  we  do  not  need  to  accept  the  assumption  of  an  antiperistaltic 
action  in  the  muscular  tissue  of  the  oesophagus,  in  order  to  explain  tlie  phenomena 
of  regurgitation.  The  explanation  by  William  Brinton  '  is  sufficiently  clear  and 
complete,  according  to  whom  the  peristaltic  action,  excited  by  the  filling  and  dis- 
tention of  the  canal,  exercises  a  strong  circular  pressure  upon  the  contents,  which 
slowly  proceeds  from  above  downwards.  This  circular  pressure,  acting  from  with- 
out and  above  at  the  same  time  upon  the  periphery  of  the  fluid  column,  forces  the 
central  portion,  which  is  least  exposed  to  pressure,  to  yield  in  an  upward  direction 
just  as  a  column  of  fluid  in  a  tube  closed  at  the  bottom  will  behave  when  pressure 
is  made  on  its  surface  by  a  disc  whose  centre  is  perforated  (Brinton).  In  the 
cesophagus  the  conditions  are  much  more  simple  and  comprcliensiblc  than  in  the 
intestine,  and  there  is  very  little  doubt  of  the  accuracy  of  Brinton's  explanation. 


Intestinal  Obstruction.  Edited  by  Thomas  Bussard.  London.  1867. 
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The  higher  up  the  stricture  is  situated  in  the  oesophagus,  the 
sooner  will  regurgitation  follow ;  the  nearer  it  is  to  the  cardia 
and  the  more  extensive  is  the  dilatation  of  the  canal  above  the 
stricture,  the  later  will  it  be  developed.  When  there  is  consider- 
able dilatation  the  food  will  not  be  regurgitated  for  several 
hours,  and  will  be  found  mixed  with  an  abundance  of  mucus. 

In  rare  cases  a  large  morsel  of  food,  inadvertently  swallowed, 
may  completely  close  a  very  narrow  and  deeply-seated  stenosis 
for  days  or  weeks  without  regurgitation,  so  that  for  many  days 
not  even  fluids  can  be  forced  through,  as  occurred  in  Fagge's 
case,  mentioned  above. 

In  narrowings  that  have  developed  acutely,  as  from  corrosion, 
burns,  irritation  from  foreign  bodies,  or  are  caused  by  primary 
spasm,  etc.,  the  power  of  deglutition  is  almost  entirely  destroyed, 
and  what  remains  of  the  canal  is  generally  so  completelj^  closed 
by  spasm  of  the  muscles  excited  by  the  attempts  to  swallow,  in 
consequence  of  the  greatly  increased  reflex  irritability  of  the 
muscular  tissue,  that  all  food  which  reaches  the  stricture  is  im- 
mediately regurgitated. 

The  sound  (which,  however,  in  acute  cases  should  never  be 
employed  except  for  urgent  reasons  in  some  particular  case)  will 
be  found  to  strike  at  one  or  more  places  in  the  oesophagus 
against  an  obstruction  through  which  a  moderate-sized  pharyn- 
geal bougie  may  possibly  be  forced  with  firm  pressure.  Gradu- 
ally we  must  use  smaller  and  smaller  sounds,  and  in  introducing 
the  instrument  the  fingers  perceive  that  it  is  firmly  grasped  by 
the  contraction,  and  on  listening  at  the  back  there  is  heard  a 
friction-sound  transmitted  through  the  vertebral  column,  at  the 
level  of  the  stricture  ;  and  finally,  nothing  will  pass  through  it. 
The  dilatation  above  the  stricture  may  be  recognized  by  the 
remarkable  mobility  of  the  end  of  the  instrument,  and  the  fenes- 
tras will  be  found  to  contain  quantities  of  saliva  and  mucus, 
usually  of  a  neutral  reaction,  and  masses  of  fungus  with  them. 
The  dilatation  will  correspond  in  extent  to  the  rapidity  with 
which  the  stenosis  is  developed,  and  is  particularly  extensive  in 
medullary  cancer  of  the  cardia,  because  in  this  disease  there  is 
not  sufficient  time  for  the  development  of  secondary  muscular 
hypertrophy,  and  the  energy  of  the  parts  is  exhausted  in  the 
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process  of  forming  new  tissue.  In  rare  cases  the  neutral  reaction 
of  the  regurgitated  food  or  of  the  contents  of  tlie  fenestras  may 
aid  us  in  diagnosis  when,  in  consequence  of  unusual  position  or 
condition  of  the  stomach,  it  is  uncertain  whether  the  fragments 
of  food  come  from  the  oesophagus  or  the  stomach,  i.  e. ,  in  which 
of  these  cavities  the  end  of  the  sound  lies. 

On  inspection,  when  the  narrowing  is  considerable,  we  see 
from  the  configuration  of  the  abdomen  that  there  is  interference 
with  the  entrance  of  food  into  the  alimentary  canal ;  the  whole 
lower  portion  of  the  abdomen  is  sunken  and  hollowed  like  a 
bowl,  and  what  is  particularly  diagnostic,  the  epigastrium  and 
left  hypochondrium  are  deeply  sunken,  an  indication  that  the 
access  of  food  to  the  stomach  has  reached  a  minimum. 

Auscultation  of  the  oesophagus  along  the  vertebral  column  in 
stenoses  gives  us  various  phenomena,  according  to  the  amount  of 
contraction,  the  rough  or  smooth  condition  of  its  walls,  and  the 
diameter  of  the  part  of  the  canal  above  the  stricture.  We  may 
have  a  clucking,  gurgling,  or  spurting  sound,  which  suddenly 
ceases  at  the  point  of  narrowing,  or  is  heard  again  after  a  few 
seconds  taking  an  upward  direction,  which  need  not  necessarily 
be  accompanied  by  regurgitation  into  the  mouth.  Often  we  hear 
the  normal  oesophageal  sound,  which  suddenly  ceases,  and  al- 
ways at  the  same  level,  sometimes  with  a  pronounced  shock. 
Thus  the  acoustic  phenomena  in  stenosis  may  be  very  varied,  as 
we  should  naturally  expect  from  the  variety  in  the  phj^sical  and 
physiological  conditions,  yet  it  is  true  that  the  oesophageal  rale 
will  suffer  changes  in  quality,  intensity,  and  direction  which 
may  be  recognized,  and  will  serve  as  a  basis  for  quite  accurate 
diagnosis  in  determining  the  location  of  the  obstruction. 

Percussion  of  the  oesophagus,  when  distended  with  gas  arti- 
ficially produced  (an  alkaline  solution  followed  b}^  an  acid),  not 
infrequently  will  give  us  useful  hints  concerning  the  location  of 
the  contraction  and  the  amount  of  dilatation  above  it. 

The  subjective  symptoms  are  pain  (particularly  in  cancer  and 
strictures  caused  by  a  foreign  body),  sensitiveness  on  pressure, 
a  feeling  of  fulness  under  the  sternum,  difficulty  in  breathing  in 
consequence  of  intra-tlioracic  accumulation  of  food  above  the 
stricture,  a  sensation  of  suffocation,  and  spasm  of  the  glottis. 
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particularly  in  the  spasmodic  stenosis  of  hysterical  patients, 
hunger  and  thirst  in  advanced  strictures,  or  when  there  is  com- 
plete immobility  of  the  oesophagus. 

The  influence  of  oesophageal  stenosis  upon  the  general  nutri- 
tion of  the  body  varies  with  the  nature,  persistency,  and  tight- 
ness of  the  stricture  ;  it  is  least,  or  wholly  wanting,  in  the  peri- 
odical spasmodic  strictures  of  the  hysterical,  and  greatest  in  can- 
cerous growths,  which  gradually  lead  to  a  complete  occlusion  of 
the  canal.  In  these  we  observe  marasmus  most  highly  devel- 
oped ;  the  fat  is  wholly  gone,  the  muscular  tissue  is  atrophied, 
the  expression  of  the  face  is  that  of  suffering,  and  the  color  of 
the  skin  is  cachectic. 

The  diagnosis  of  stenosis  as  such  is  not  often  difficult ;  the 
dysphagia,  regurgitation  of  food,  auscultation,  exploration  with 
the  sound,  the  subjective  symptoms,  and  finally  the  influence 
upon  nutrition,  leave  us  but  little  ground  for  doubt. 

On  the  other  hand,  the  diagnosis  of  the  nature  of  the  stenosis 
is  often  much  more  difficult. 

The  least  difficult  cases  are  those  of  cicatricial  stricture  and 
cancerous  stenosis. 

In  the  diagnosis  of  cicatricial  strictures,  the  following  points 
are  important :  the  history  of  an  antecedent  lesion  of  the  oesoph- 
agus by  a  mineral  acid,  alkali  or  foreign  body,  or  of  injury 
from  without ;  the  gradual  development  of  narrowing  (suffi- 
ciently remote  in  time  from  that  of  the  primary  lesion),  and  the 
constant  increase  of  the  same.  The  sound  recognizes  the  great 
resistance  of  the  cicatricial  tissue,  and  treatment  by  dilatation 
produces  good,  and,  in  many  cases,  lasting  results. 

It  will  be  a  more  difficult  matter  when  we  have  valve-like  or 
semicircular  strictures  to  deal  with,  or  when  several  strictures 
lie  one  above  another.  Here  we  can  only  decide  after  repeated 
examinations. 

In  the  diagnosis  of  cancerous  stenosis  the  age  of  the  patient 
is  of  the  first  importance.  (Esophageal  stenoses  which  are  de- 
veloped after  forty  years  of  age,  without  any  cause  which  can 
he  recognized,  which  constantly  increase,  accompanied  by  general 
marasmus,  until  the  canal  is  completely  closed,  are  almost  always 
cancerous.    By  the  sound  we  recognize  a  more  or  less  extensive 


38     ZENKER  AND  VON  ZIEMSSEN. — DISEASES  OF  (ESOPHAGUS. 


narrowing  ;  the  resistance  is  that  of  a  soft  or  moderately  firm 
body.  In  many  cases  by  careful  dilatation  the  canal  may  gradu- 
ally be  so  much  enlarged  that  for  months  solid  food  can  be 
swallowed. 

We  should  call  attention  to  the  frequency  of  paralysis  of  the 
recurrent  laryngeal  nerves  in  oesophageal  cancer  situated  high 
up  ;  since  we  (Ziemssen)  have  made  it  a  rule  to  examine  the  mo- 
bility of  the  muscles  acting  on  the  vocal  cords  in  every  case  of 
this  nature,  the  number  of  paralyses  of  one  or  both  cords  ob- 
served by  us  is  greatly  increasing.  (Consult  also  the  chapter 
on  "Paralyses  of  the  Recurrent  Laryngeal,"  Vol.  VII.,  p.  941.) 
The  occurrence  of  paralysis  is  explained  by  the  immediate  to- 
pographical relations  of  both  recurrents  to  the  oesophagus  at 
the  level  of  the  second  dorsal  vertebra  and  above,  as  is  illustrated 
by  the  accompanying  transverse  section  through  the  neck,  by 
Braune. 


Left 


Body 


Fio.  2.  Cross-section  tlirough  the  neck  of  a  man  twenty-five  years  of  age,  at  the  level  of  the  lower  border 
of  the  first  dorsal  vertebra.    After  Braune  (Atlas,  Plato  No.  VIII.) 


Here,  as  also  in  paralysis  of  the  recurrent  by  aortic  aneurism, 
it  is  rarely  the  tumor  itself  which  surrounds  and  compresses  the 
nerve,  but  almost  always  the  hyperplasia  excited  by  the  new 
growth  and  the  secondary  cicatricial  contraction  of  the  peri-oeso- 
phageal  connective  tissue. 
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In  the  relatively  rapid  progress  of  the  stenosis  to  the  most 
advanced  grade  of  narrowing,  cancer  of  the  oesophagus  some- 
times causes  considerable  dilatation  in  the  canal  above  the  stric- 
ture, and  this  arises  from  the  excentric  pressure  of  the  accumu- 
lated food,  combined  with  the  diminution  of  muscular  force 
dependent  on  cancerous  cachexia.  Accordingly  we  shall  find  the 
acoustic  phenomena  and  other  symptoms  of  dilatation  associated 
with  those  of  stenosis. 

For  the  diagnosis  of  compression  stenoses,  which  occur  next 
in  frequency  to  the  cancerous,  we  must  have  first  the  evidence  of 
a  tumor  exercising  compression.  Therefore,  we  should  carefully 
investigate  the  condition  of  the  thyroid  body,  but  unfortunately 
it  is  only  rarely  possible  to  reach  by  palpation  the  portions  of 
thyroid  tissue  which  cause  pressure  from  behind. 

Accordingly,  when  strumous  enlargement  is  present,  we  can 
admit  that  it  causes  the  oesophageal  compression  when  the  latter 
is  located  at  the  level  of  the  thyroid  body  and  when  no  other 
causes  for  compression  can  be  found.  The  interesting  observa- 
tion by  Koenig  (loc.  cit.),  that  in  women  such  stenoses  are  found 
to  increase  during  menstruation  in  consequence  of  general  tur- 
gescence  of  the  struma,  and  to  diminish  again  after  its  cessation, 
should  be  of  value  in  the  differential  diagnosis  of  difficult  cases. 
The  simultaneous  compression  of  the  trachea  and  recurrent 
nerves,  and  pushing  aside  of  the  oesophagus  (recognized  by  aus- 
cultation of  the  direction  of  the  oesophageal  murmur)  are  also  of 
importance  in  the  diagnosis. 

The  stenosis  caused  by  cancer  of  the  thyroid  body  is  much 
greater  than  in  simple  struma,  even  when  the  latter  reaches  its 
greatest  development. 

In  two  cases  of  this  kind  observed  by  us  (Ziemssen),  both  in  females,  the  steno- 
sis advanced  -with  considerable  rapidity  to  complete  closure,  and  caused  death  by 
inanition. 

Compression  by  aneurism  of  the  aorta  is  ordinarily  accom- 
panied by  compression  of  neighboring  organs,  especially  of  the 
left  recurrent,  the  trachea  or  one  of  the  main  bronchi,  the  in- 
nominate veins  or  the  superior  cava,  pressing  forward  of  the 
sternum,  etc.  ;  when  the  sound  is  passed  down  to  the  aneurism, 
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it  will  show  rhytlimical  pulsations  ;  finally,  the  compression  of 
the  oesophagus  is  rarely  very  severe.  Moreover,  the  other  evi- 
dences of  aortic  aneurism  must  be  present. 

Mediastinal  tumors,  especially  cancerous  tumors,  more  easily 
cause  compression,  for  the  tube  is  ordinarily  more  or  less  firmly 
bound  to  the  vertebral  column  by  hyperplasia  of  the  peri-oesopha- 
geal  connective  tissue.  The  diagnosis  of  mediastinal  tumors  in 
general  is  difficult,  and  only  can  be  accurately  made  under  very 
favorable  circumstances  ;  and  the  same  is  the  case  with  the  diag- 
nosis of  oesophageal  compression  caused  by  such  tumors. 

The  diagnosis  of  dislocations  and  narrowings  due  to  the  late- 
ral pressure  of  a  diverticulum  filled  with  food  requires  first  that 
we  should  establish  the  existence  of  a  diverticulum.  In  cicatri- 
cial stenoses,  above  which  large  diverticula  are  gradually  formed, 
it  becomes  doubly  difficult  to  recognize  the  cause  of  the  narrow- 
ing.   (See  the  case  of  Waldenburg,  loc.  cit.) 

The  diagnosis  of  narrowings  due  to  the  presence  of  foreign 
bodies  which  have  become  firmly  fixed  in  the  oesophagus  re- 
quires either  the  evidence  by  anamnesis  of  the  entrance  of  such 
a  body,  or,  when  this  is  not  possible,  as  so  frequently  happens, 
the  discovery  of  the  foreign  body  by  the  sound.  The  acoustic 
sound  of  Duplay,'  although  somewhat  complicated,  is  fitted 
to  detect  even  the  smallest  foreign  body,  unless  it  has  escaped 
into  a  small  diverticulum. 

Duplay's  sound  is  armed  with  a  silver  olive-shaped  bulb  at  the  tip,  and  at  the 
upper  end  has  a  "resonance  chamber"  («  la  Koenig),  from  which  a  rubber  tube 
leads  to  the  ear,  fitted  with  an  ivory  ear-piece. 

Colin  first  constructed  a  sound  of  this  description,  and  used  it  successfully  in 
the  case  of  the  well-known  "  fork  swallower." 

Besides,  the  severity  of  the  inflammatory  symptoms,  and  of 
the  pain,  as  well  as  the  acute  commencement  of  the  disease,  and 
the  lack  of  other  causes,  leads  us  to  assume  the  presence  of  some 
foreign  body. 

Stenosis  arising  from  syphilis  is,  as  we  have  said  before,  of 
very  rare  occurrence,  and  would  be  detected  by  the  anamnesis 
(later  forms  of  the  disease  in  other  localities),  by  the  compara- 


'  See  Sainte-Marie,  loc.  cit.  p.  26. 
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lively  slight  cacliexia,  by  the  results  of  auscultation  (rough  fric- 
tion-sounds when  the  bougie  is  passed,  or  when  the  patient  swal- 
lows), and  linally,  above  all,  by  the  favorable  results  of  an 
antisyphilitic  treatment.  Yet  the  diagnosis  usually  cannot  be 
given  as  more  than  "probable." 

The  diagnosis  of  spastic  stricture  is  chiefly  based  upon  the 
sudden  change  from  complete  impassability  of  the  passage  at  one 
time  to  perfect  freedom  from  obstruction  at  another,  and  also 
upon  the  recognition  of  other  hysterical  or  hypochondriacal  dis- 
turbances, or  a  general  nervous  condition,  but,  above  all,  upon 
the  evidence  by  the  sound  of  a  normal  diameter  when  free  from 
spasm,  while  during  the  attack  nothing  can  be  passed  through 
the  stricture,  or  only  by  using  considerable  force. 

The  diagnosis  is  difficult  when  we  suspect  that  with  the  spasm 
of  the  oesophagus,  and  generally  as  a  cause  of  the  same,  there  is 
some  pathological  change  in  the  wall  itself,  e.  g.,  foreign  bodies, 
ulcerations,  or  rapidly  growing  tumors.  In  such  cases  we  can 
only  clear  up  the  matter  by  repeated  examinations  after  using 
remedies  to  allay  spasm,  or  while  employing  an  anj^esthetic. 

Termination  and  Prognosis. 

The  termination  and  prognosis  of  oesophageal  stenosis  depend 
upon  the  gravity  of  the  processes  which  underlie  it. 

The  prognosis  in  cicatricial  strictures  is  not  very  bad  when 
the  cicatricial  mass  is  only  moderately  developed,  is  high  up,  and 
capable  of  dilatation.  Even  cases  which,  at  the  outset,  appear 
incurable,  which  scarcely  admit  the  finest  sound,  and  are  accom- 
panied by  the  greatest  irritability  of  the  mucous  membrane  of  the 
throat  and  oesophagus,  sometimes  are  completely  cured.  But  if 
we  do  not  succeed  in  enlarging  the  opening  by  methodical  dilata- 
tion, or  if  the  patient  abandons  such  treatment,  then,  in  conse- 
quence of  the  progressive  contraction  of  the  stenosis,  associated 
with  dilatation,  ulceration,  and  bulging  of  the  walls  in  the  parts 
above  the  stricture,  we  have  inanition,  and  the  danger  of  perfora- 
tion of  the  wall,  and  escape  of  the  contents  of  the  oesopliagus 
into  the  i)eri-oesophageal  connective  tissue  or  into  neighboring 
organs  which  have  previously  become  firmly  adherent  to  it.  The 
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subject  of  perforation  will  be  treated  of  in  a  special  chapter. 
Under .  all  circumstances  the  prognosis  of  cicatricial  strictures 
sliould  be  given  with  the  greatest  caution,  and  with  the  under- 
standing that  the  patient  shall  remain  under  observation  and 
proper  treatment  for  a  considerable  length  of  time. 

The  cancerous  strictures  terminate  most  rapidly  and  surely 
in  death.  The  sj'-mptoms  of  inanition  appear  long  before  the 
cancerous  cachexia,  and,  in  the  general  course  of  the  disease,  far 
outweigh  the  local  and  general  evidences  of  cancer.  It  is  in 
young  patients  we  can  best  assure  ourselves  of  the  fact  that  for 
a  long  time  the  cancer  only  serves  as  a  mechanical  obstacle,  and 
undermines  the  constitution  by  the  cutting  olf  of  nourishment 
at  a  time  when  the  symptoms  of  cancer — above  all,  pain  at  the 
affected  spot,  swelling  of  the  glands  and  cachexia — are  so  little 
marked  that  we  frequently  doubt  the  accuracy  of  our  diagnosis. 

The  prognosis  is  naturally  that  of  a  fatal  termination,  but  at 
the  time  when  the  mechanical  trouble  is  the  most  important,  and 
it  seems  as  if  the  end  would  speedily  come  through  inanition, 
careful  and  methodical  dilatation,  and  the  opportunity  thus 
afforded  for  the  more  abundant  introduction  of  food  into  the 
stomach  will  sometimes  produce  a  wonderful  improvement  in  the 
general  condition  and  prolongation  of  life  for  a  period  of  from 
three  to  six  months. 

The  termination  and  prognosis  of  considerable  narrowing 
from  compression  by  tumors  are  equally  unfavorable,  whether 
this  arise  from  aneurism  of  the  aorta,  struma,  sarcoma  of  the 
mediastinum  or  pleura,  or  cancer  of  the  vertebrae.  From  the  re- 
cent results  of  the  antiseptic  treatment  of  wounds  (Lister's 
method)  we  ought  to  be  able  to  give  the  best  prognosis  in  stru- 
mous growths,  since  here  there  is  an  opportunity  for  extirpation 
by  operation. 

Stenoses  from  foreign  bodies  have,  in  general,  a  ver}-  doubtful 
prognosis,  on  account  of  the  danger  of  perforation,  formation  of 
abscess  in  the  peri-oesopliageal  connective  tissue,  etc.  The  litera- 
ture of  foreign  bodies  is  ricli  in  unfavorable  terminations  in  vari- 
ous ways  :  fatal  hemorrhage  after  perforation  of  the  aorta  by  a 
coin  in  the  oesophagus  (Bradley) ;  by  a  bone  (Hugues) ;  by  a 
bone  penetrating  into  the  vena  cava  (Coester) ;  into  tlie  pleural 
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cavity  (Busch) ;  into  the  mediastinum,  into  the  trachea  (Adel- 
mann,  Predescu)  ;  and  into  the  left  auricle  (Bertrand) ;  but,  on 
the  other  hand,  there  are  found  no  small  number  witli  an  unex- 
pectedly favorable  termination,  in  spite  of  extensive  inflamma- 
tion, and  perforation  of  the  oesophagus,  and  purulent  pleuritis 
(Mayer,  Busch,  and  others),  so  that  the  prognosis  should  not  be 
given  as  absolutely  unfavorable  from  the  outset. 

In  consequence  of  the  meagreness  of  our  materials  thus  far, 
we  cannot  give  any  general  points  for  forming  a  prognosis  in 
syphilis  of  the  cesophagus. 

Spastic  stenosis  has  almost  always  a  favorable  termination  in 
cure,  especially  when  properly  treated,  yet  some  fatal  termina- 
tions have  been  reported  (Pomes).  Certainly  the  proportion  of 
such  cases  must  be  very  small,  compared  with  the  perfect  cures. 

Yet  we  should  remember  the  tendency  of  such  stenoses  to 
return,  which  is  often  very  marked,  so  that  the  total  duration  is 
sometimes  fifteen  (Seney),  or  even  thirty  years  (Lasegue). 

The  termination  and  prognosis  of  the  rare  form  of  stenosis  by 
hypertrophy  of  the  cricoid  cartilage '  can  be  readily  imagined. 
A  diminution  in  the  thickening  of  the  cricoid  can  only  be  ex- 
pected through  suppurative  perichondritis  and  necrosis  of  the 
cartilage.  Accordingly,  we  should  esteem  ourselves  fortunate 
when  no  change  takes  place  in  the  cartilage.  In  future,  our 
prognosis  will  be  modified  by  the  question  whether  we  can  suc- 
ceed by  Wernher' s  method  in  rendering  the  cesophagus,  i.  e.,  the 
lower  end  of  the  pharynx,  temporarily  pervious  (see  under  Treat- 

LEEDS  ^V/EST-RIDI^C 

Treatment^mm<mmmM  SOCiETY 

The  treatment  of  oesophageal  stenoses  requires  great  prudence 
and  skill  on  the  part  of  the  physician,  and  faithfulness  on  the 
part  of  the  patient.  Our  first  care  should  be  the  gradual  dilata- 
tion of  the  stenosis,  and  thereby  the  improvement  in  nutrition. 
The  means  to  this  end  are  naturally  varied  according  to  the 


'  Properly  this  form  of  stenosis  alfects  the  lower  end  of  the  pharynx,  and  only  con- 
cerns the  oesophagus  in  so  far  as  the  abnormally  developed  cartilage,  pressing  backward, 
obstructs  the  entrance  of  the  canal. 
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cause ;  but,  since  we  are  powerless  against  most  of  them  (cancer, 
compression  by  tumors),  the  indicatio  causalis  will  be  but  little 
regarded.  In  stenosis  by  foreign  bodies  or  polyps,  however,  we 
may  carry  out  the  causal  indication  by  carefully  removing  the 
same — we  shall  not  here  enter  into  the  proper  methods  for  re- 
moval, since  that  properly  belongs  in  the  hand-books  of  surgery. 
In  syphilis  of  the  oesophagus  we  may  obtain  brilliant  results  by 
an  antisypliilitic  treatment  (West,  Follin,  Morell  Mackenzie). 

In  all  other  cases  the  indicatio  morbi  would  lead  to  a  method- 
ical dilatation  of  the  stricture.  We  can  readily  understand  that 
we  must  proceed  with  the  greatest  care  and  precaution  at  the 
outset,  and,  when  the  instrument  passes  the  stricture,  we  must 
employ  it  for  the  introduction  of  liquids  into  the  stomach.  In 
undertaking  dilatation,  good  catgut  instruments,  elastic  bougies 
with  a  central  wire,  then  English  pharyngeal  sounds,  and  finally 
the  solid  conical  elastic  bougies  of  Bouchard,  are  the  most  ser- 
viceable, and  in  most  cases  to  be  preferred  to  the  dilators  of 
Jameson,  Fletcher,  Trousseau,  Bruns,  Jaap,  Richardson,  and 
others. 

When  the  narrowing  is  considerable,  we  must  have  great  patience.  Often  it  is 
not  till  after  attempts  for  weeks  that  we  succeed  in  passing  the  finest  sounds 
through  the  canal ;  after  that  the  progress  is  usually  more  rapid. 

A  statement  given  by  Jonathan  Hutchinson  is  very  instructive  as  regards  the 
method  of  dilatation  and  its  results.  In  a  case  of  cicatricial  stricture  following 
corrosion  by  caustic  potash,  in  which,  on  account  of  the  absolute  impermeability  of 
the  stricture  (not  even  fluids  passing  through),  he  was  preparing  to  perform  gastro- 
tomy,  another  attempt  at  passing  the  sound  was  successful.  By  repeated  dilatation 
the  patient  was  finally  almost  completely  cured. 

Hence,  in  benign  growths  or  stenoses  we  should  be  very  cau- 
tious in  advising  gastrotomy,  since  the  result  of  this  operation, 
according  to  reports  thus  far  received,  is  almost  surely  fatal. 

The  prognosis  of  cesophagotomy  in  stenoses  high  up  is  some- 
what better  (see  the  statistics  of  Koenig,  loc.  cit.,  p.  69),  yet  even 
here  we  should  defer  advising  the  operation  while  there  remains 
a  ray  of  hope  of  succeeding  with  bougies. 

We  have  too  little  material  thus  far  on  which  to  base  an  opin 
ion  concerning  internal  cesophagotomy,  yet  the  latest  observa- 
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tioiis  by  Gillespi,  Tielat,  and  others,  lead  us  to  hope  for  a 
favorable  result  when  it  is  employed  in  cicatricial  strictures. 

In  the  stenosis  of  the  lower  portion  of  the  pharynx  and  en- 
trance of  the  oesophagus  by  thickening  and  ossification  of  the 
cricoid  cartilage,  we  should  follow  the  method  suggested  by 
Wernher,  viz.  :  on  introducing  the  sound,  to  pull  the  larynx  for- 
ward, away  from  the  vertebral  column,  and  direct  the  point  of 
the  instrument  towards  the  left.  At  present  the  value  of  this 
method  rests  only  on  the  results  in  a  single  case,  and  requires 
further  confirmation. 


DILATATIONS  OF  THE  (ESOPHAGUS. 


Literature. 

In  addition  to  the  manuals  and  text-books  cited  on  page  3,  and  the  clinical  reports 
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Neapel,  1840. — Albers,  Atlas  d.  pathol.  Anat.  11.  T,  24  u.  Erlauterungen  II. — 
Abercromhie,  Die  Krankheiten  des  Magens,  deutsch  von  v.  d.  Busch.  Bremen, 
1843.  S.  177  n.—Spengler,  Wien.  med.  Wochenschr.  1853.  Nr.  25,— Heschl, 
Compendium  d.  patholog.  Anatomic.  1855.  S.  396. — Habershon,  Pathological 
and  Practical  Observations  on  Diseases  of  the  Alimentary  Canal.  1857 — Wilks, 
Lectures  on  Patholog.  Anatomy.  1859. — Giesse,  Ueber  die  einfache  gleichmas- 
sige  Erweiterung  des  Oesophagus.  Diss.  Wiirzburg,  1860. — Ogle,  Transactions 
of  the  Patholog.  Society.  1865-66. — Fridberg,  Ueber  Oesophagusdivertikel. 
Diss.  Giessen,  1867. — LuschJca,  Virchow's  Archiv,  Bd.  XI.  S.  431  und  Bd. 
XLII.  S.  473.  1868. — Berg,  Die  totale  spindelformige  Erweiterung  der  Speise- 
rohre  und  das  Wiederkauen  bei  Menschen.  Diss.  Tubingen,  1868. —  Walden- 
hurg,  Berl.  klin.  Wochenschrift.  1870.  48. — Tiedemann,  Ueber  die  Ursachen 
und  Wirkungen  chronisch-entzlindliclier  Processe  im  Mediastin.  Diss.  Kiel, 
1875  und  Deutsch.  Arch.  f.  klin.  Medicin.  XVI.  S.  515.— Davy,  The  Med. 
Press  and  Circular.  1875.  May  5. — Stern,  Arch,  der  Heilkunde.  Bd.  XVII.  S. 
432.  1876.— ZJawe,  Progr&s  m6dic.  1877.  No.  10.  p.  191.— See  also  the  tabular 
compilation  of  Pressure-diverticula  on  p.  53  in  this  manual. 

Pathology  and  Etiology. 

The  dilatations  of  the  oesophagus  are  either  diffuse  and  circu- 
lar, simple  ektasi(S^  or  else  protrusions  at  a  single  point  in  the 
wall,  and  involving  only  a  small  portion  of  the  periphery — dimr- 
ticula. 
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Simple  EktasitB. 

Simple  eJctaslce  are  most  frequently  tlie  result  of  long-con- 
tinued stenoses  of  the  cardia  or  of  the  oesophagus.  Yet  it  was 
noted  above  (p.  33)  that  not  nearly  all  the  stenoses  are  followed 
by  dilatation.  On  the  contrary,  frequently  enough  this  is 
entirely  wanting  in  the  most  advanced  stenoses,  and  in  most 
other  cases  is  very  trilling.  It  is  only  in  rare  cases  that  we  have 
ektasise  of  any  extent.  So  long  as  the  muscles  retain  their  power 
of  contraction,  so  long  will  the  food  detained  in  the  oesophagus 
by  the  stenosis  be  quickly  regurgitated.  Accordingly  there  is 
little  stagnation,  and  hence  little  dilatation.  When  the  muscular 
force  gives  out  from  overwork,  then  the  contractile  power  of  the 
muscular  layer,  which  is  usually  undergoing  hypertrophy,  will 
be  more  or  less  affected  by  degenerative  processes,  and  tlie  in- 
gesta  are  detained,  and  we  have  permanent  ektasise. 

That  stenosis  of  the  pylorus  should  give  rise  to  dilatation  of  the  oesophagus  can 
only  be  expected  in  such  cases  as  that  described  by  Klebs,  in  which,  with  the  steno- 
sis, there  was  extensive  hypertrophy  of  the  whole  muscular  tissue  of  the  stomach, 
so  that  the  cavity  of  the  organ  was  greatly  contracted,  the  power  of  distention 
limited,  and  hence  its  capacity  much  diminished.  In  all  other  cases,  in  conse- 
quence of  the  enormous  power  of  distention  in  the  stomach,  there  could  be  no  con- 
siderable stagnation  in  the  oesophagus,  and  so  no  permanent  dilatation. 

These  stagnation  elctasice  (Stauungs-Ektasieen),  as  we  are  ac- 
customed to  call  them,  from  the  method  of  their  production,  are 
first  formed  immediately  above  the  stenosis,  and  here  reach  their 
greatest  development.  From  this  point  they  extend  generally 
only  over  a  short  portion  of  the  canal  above — at  the  highest  only 
9  ctms.  (Cruveilliier) — and  constantly  diminish  as  we  ascend. 
Only  in  rare  cases  (in  stenosis  of  the  cardia)  does  the  dilatation 
involve  the  whole  length  of  the  tube,  and  here  it  also  diminishes 
usually  as  we  ascend. 

It  was  different,  however,  in  a  case  reported  by  Lindau  (loc.  cit.),  in  stenosis  of 
the  cardia  (and  also  of  the  pylorus),  in  which  the  whole  canal  was  dilated,  and  the 
greatest  diameter  (about  four  inches)  was  found  at  the  middle  of  its  course. 

The  dilatation  ordinarily  takes  place  equally  all  around  the 
periphery.  Yet  we  occasionally  see  unequal  dilatations,  in  which 
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some  portion  of  the  tube,  not  sharply  bounded,  protrudes  more 
than  the  rest,  and  so  bulges  towards  the  neck  or  the  pleura. 
Indeed,  under  certain  circumstances,  a  limited  diverticulum  is 
sometimes  formed  (see  below). 

A  case  recently  reijortecl  by  Nicoladoni,'  which,  from  the  method  of  its  produc- 
tion, is  a  striking  instance  of  stagnation  ektasia,  but  which,  from  the  excessive 
bulging  at  one  spot,  had  also  the  features  of  a  diverticulum,  is  interesting  from 
many  points  of  view.  In  a  little  girl  four  years  of  age,  who,  two  years  before, 
after  drinking  lye,  had  developed  stricture  of  the  oesophagus,  for  which  no  treat- 
ment had  been  pursued,  it  was  impossible  to  pass  the  sound,  for  the  point  continu- 
ally doubled  up.  Accordingly,  it  was  believed  there  was  a  diverticulum.  In 
consequence  of  urgent  symptoms,  Nicoladoni  performed  cesophagotomy,  and  came 
down  upon  a  diverticulum  the  size  of  a  chestnut,  which  he  cut  open.  Now  the 
child  could  be  nourished  by  a  tube  passed  through  the  opening.  Nevertheless,  she 
died  of  pneumonia  six  days  after  the  operation.  At  the  autopsy  the  oesophagus 
was  found  to  be  greatly  contracted  by  cicatrices  at  its  middle  portion  for  a  dis- 
tance of  8  ctms.,  but  above  the  stricture  for  2^  ctms.  it  bulged  unequally,  and  espe- 
cially towards  the  left  and  anterior  portion  of  the  periphery,  so  that  there  was  here 
a  sack-shaped  protrusion  applied  directly  against  the  stricture,  into  which  one 
could  pass  the  last  phalanx  of  the  index  finger.  An  incision  of  2i  ctms.  long  ap- 
peared on  the  convex  surface. 

The  muscular  tissue  in  stagnation  ektasise  is  usually  more  or 
less  hypertrophied  at  the  seat  of  the  ektasia,  and  the  hj^pertro- 
phy  diminishes  as  we  pass  upward.  The  mucous  membrane  and 
submucosa  are  not  unfrequently  thickened  as  well,  and  the  for- 
mer is  sometimes  studded  with  polypoid  excrescences  (case  of 
Cruveilhier.    See  above,  p.  20). 

Besides  these  stagnation  ektasise,  we  find,  in  rare  cases,  also 
considerable,  and  occasionally  enormous  ektasise,  sometimes  of 
the  whole  canal,  and  sometimes  of  only  a  portion,  in  which  there 
is  no  underlying  stenosis  whatever.  In  these  cases  the  dilatation 
is  usually  greatest  near  the  middle  of  the  tube,  and  diminishes 
both  upward  and  downward,  so  that  the  ossophagus  has  the 
strange  appearance  of  a  spindle-shaped  sack,  with  loose  walls 
hanging  down  between  the  pleural  cavities.  In  two  cases  the 
most  dilated  portion  was  the  size  of  a  man's  arm  (in  Luschka's 
case  the  circumference  was  30  ctms.).   At  the  same  time  the  tube 


'  Wiener  Medicin.  Wocheuschrift.  1877.  No.  25. 
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is  often  considerably  stretched,  so  its  course  is  necessarily  crook- 
ed. The  wall  is  also  generally  considerably  thickened  (according 
to  Rokitansky,  however,  dilatations  of  less  extent  are  accom- 
panied by  thinning  of  the  wall).  This  thickening  is  caused 
chiefly  by  muscular  hypertrophy,  especially  of  the  circular 
layer,  yet  in  one  case  (Stern)  almost  entirely  by  thickening  of  the 
mucous  membrane.  This  membrane  is  sometimes  normal,  some- 
times thickened,  sometimes  covered  with  enlarged  tufted  papil- 
lae, and  sometimes  with  disseminated  nodules  and  plaques.  In 
several  cases  there  were  found  here  and  there  flat  hemorrhagic 
erosions  and  ulcers  extending  down  to  the  muscular  tissue,  and 
in  one  case  a  star-shaped  cicatrix.  The  tube  was  filled  with  a 
brownish,  pulpy  mass,  or  only  with  small  fragments  of  food. 

The  greater  number  of  these  patients  had  suffered  for  many 
years  from  severe  dysphagia,  vomiting,  regurgitation  of  food 
shortly  after  eating,  and  repeatedly  from  actual  rumination. 

It  seems  probable  that  the  causes  of  these  apparently  spon- 
taneous ektasise  must  be  sought  in  the  diminished  contractile 
power  of  the  muscles — and,  in  fact,  in  one  such  case  Klebs  found 
extensive  fatty  degeneration  of  the  muscular  fibres.  Yet  the 
remote  causes  of  this  affection  of  the  muscles,  which  must  be 
various  in  the  various  cases,  are  as  yet  very  obscure.  In  two 
cases  (Purton,  Hannay)  the  trouble  came  on  after  a  blow  upon 
the  breast ;  in  one  (Davy),  after  raising  a  heavy  weight,  during 
which  the  patient  had  the  feeling  "as  if  something  had  given  way 
inside;"  in  one  (Spengler),  after  the  patient,  eating  hastily,  had 
swallowed  a  hot  dumpling  which  "stuck  fast;"  in  one  case 
(delle  Chiage)  the  dysphagia  came  on  after  a  "gastric  fever;" 
and  in  one  (Oppolzer),  the  patient  had  been  treated  for  gout  by 
causing  him  to  drink  great  quantities  of  warm  water.  The 
"post  hoc  ergo  propter  hoc"  may  be  doubted  in  all  these  cases, 
for  in  no  two  was  the  same  cause  alleged.  Yet  there  seems  to  us 
no  real  reason  why  these  alleged  causes  may  not  be  sufficient. 
That  inflammatory  processes  in  the  oesophagus,  especially  catar- 
rhal affections,  in  so  far  as  they  involve  the  muscular  tissue  by 
sympathy,  may  lead  to  the  formation  of  ektasise,  is  quite  proba- 
ble, but  is  not  proven,  since  the  evidences  of  chronic  catarrh  so 
repeatedly  found  at  the  autopsy  may  be  the  result,  instead  of  the 
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cause,  of  the  muscular  change.  The  view  of  a  primary  inliamma- 
tion  is  best  supported  by  the  case  of  Stern,  where  there  was  an 
early  opportunity  for  post-mortem  observation  (a  man,  twenty 
years  old,  who  died  eight  months  after  the  commencement  of 
difficulty  in  swallowing),  and  where  the  microscopical  examina- 
tion of  the  greatly  thickened  and  hypertrophied  mucous  mem- 
brane, in  addition  to  a  partial  deficiency  in  the  epithelium  and 
raising  up  of  the  same  by  pus-cells,  discovered  a  small-celled 
infiltration  through  the  whole  thickness  of  the  mucous  mem- 
brane, here  and  there  extending  down  into  the  muscular  layer. 
So  also  as  regards  the  vomiting,  which  sometimes  continues  for 
years  before  death,  it  must  remain  undecided  whether  it  should 
be  considered  as  a  cause  or  a  sequel  of  the  ektasia.  Ektasise 
seem  to  be  more  frequently  developed  in  youth  than  at  any 
other  time. 

Up  to  the  present  time  seyenteen  cases  of  this  nature  have  been  described  or 
briefly  noted  by  Purton,  Hannay,  Rokitansky  (two  cases),  dellc  Chiage,  Abercrombie, 
Oppolzer,  Spengler,  Wilks,  Giesse  (two  cases),  Ogle,  Luschka,  Klebs,  Davy,  Stern, 
Dave  (loc.  cit.,  supra.  See  particularly  those  by  Rokitansky,  Giesse,  Luschka,  and 
Stern).  We  add  one  also  which  we  ourselves  observed  (Zenker).  The  subject  of  it  was 
a  young  woman  who  for  a  long  time  had  shown  symptoms  of  rumination.  The 
autopsy  showed  that  the  oesophagus  was  considerably  dilated  from  its  upper  end 
down  to  within  two  ctms.  of  the  cardiac  orifice,  was  spindle-shaped,  with  loose, 
flabby  walls.  The  breadth  of  the  tube  when  split  open  (in  an  alcoholic  preparation, 
in  which  the  tissues  naturally  were  considerably  shrunken)  was  5  ctms.  at  tho 
greatest  width,  in  the  middle  of  the  dilated  portion,  while  it  measured  only  3 
ctms.  just  below  the  pharynx  and  above  the  cardiac  orifice.  The  muscular  tissue 
throughout  the  dilated  portion  was  hypertrophied,  most  so  in  the  middle  portion 
(over  2  mm.  thick).  The  mucous  membrane  showed  nothing  abnormal,  and  par- 
ticularly no  cicatrix  underlying  the  dilatation.  With  the  exception  of  a  slight 
wart-like  hypertrophy  of  its  mucous  membrane  near  the  pj'lorus,  the  stomach  was 
normal.    (Preparation  in  the  museum  at  the  Dresden  City  Hospital.) 

We  also  should  not  forget  to  mention  three  rare  cases,  de- 
scribed by  Fr.  Arnold  and  Luschka,  of  partial  ektasiae,  with  mod- 
erate peripheral  dilatation,  affecting  a  small  region  just  above 
the  oesophageal  opening  in  the  diaphragm,  which  Luschka  terms 
"vestibule of  the  stomacli"  (Vormagen),  literally,  "coming  before 
the  stomach"  (to  distinguish  it  from  a  very  similar  formation, 
but  situated  beneath  the  diaphragm,  which  Luschka  considers  to 
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appertain  to  the  stomach,  and  accordingly  names  "  antrum  car- 
diacum  ").  The  three  cases  by  Arnold  were  in  men  who  had  been 
suffering  from  rumination.  Whether  these  dilatations  sliould  in 
all  cases  be  considered  congenital  must  remain  undecided.  They 
certainly  are  sometimes  congenital,  as  the  following  case  under 
our  own  (Zenker)  observation  will  show. 

We  found  the  following  condition  in  the  body  of  a  seven  months  child  who  died 
when  seven  days  old,  in  the  Dresden  Lying-in  Asylum,  in  consequence  of  hemorrliage 
from  the  seat  of  insertion  of  the  cord  and  from  excoriations  on  the  flexures  of  tlio 
thighs  (autopsy,  March  31,  1860),  viz.,  at  the  lower  end  of  the  oesophagus  a 
spherical  ektasia,  sharply  bounded  both  above  and  below  (next  the  cardia)  with  a 
very  thick,  bluish-red  wall  in  consequence  of  hemorrhagic  infiltration.  The  inner 
surface  was  covered  with  large-celled  pavement  epithelium  in  layers  like  the  normal 
epithelium  of  the  tube. 

We  also  (Zenker)  observed  a  very  deceptive  appearance  resembling  at  first  sight 
an  ektasia,  in  the  body  of  a  patient  suffering  from  mental  disease,  together  with  a 
slight  diffuse  ektasia  of  the  lower  portion  of  the  oesophagus.  The  portion  of  the 
diaphragm  immediately  surroimding  the  oesophageal  opening  so  bulged  into  the 
thoracic  space  as  to  form  a  sac  7  ctms.  long,  very  wide,  reaching  to  5i  ctms.  in 
diameter,  into  which  the  oesophagus  entered  at  the  upper  end,  so  that,  looking  from 
the  cavity  of  the  thorax,  it  appeared  at  first  as  if  the  oesophagus  itself  was  sacculated 
at  its  lower  portion.  LEEDS  3<V^TST-RID  IMG 

Diverticula.  wEDICO-CHmilaClCAL  SOCIETY 

By  the  name  diverticula,  as  already  said,  we  mean  those 
limited  protrusions  or  bulgings  which  affect  only  a  small  portion 
of  the  periphery  of  the  oesophageal  wall.  In  a  strict  sense  they 
are  not  dilatations,  but  more  properly  blind  appendages  to  the 
normal  canal,  and  are  perceptible  externally  as  limited  protru- 
sions. In  a  careful  investigation  of  the  subject  we  must  over- 
step the  true  limit  of  the  CBSophagus  and  consider  also  the  lower 
portion  of  the  pharynx  at  the  same  time,  since  one  form  of  these 
diverticula,  strictly  speaking,  belongs  to  the  pharynx  ;  but  since 
it  is  situated  just  at  the  boundary  line,  and  seriously  affects  the 
lower  tube  by  sympathy,  in  describing  oesophageal  diseases  we 
cannot  very  well  omit  it.  In  the  literature  such  pharyngeal 
diverticula  are  repeatedly  and  erroneously  described  as  CBSopha- 
geal. 

In  the  laryngeal  portion  of  the  pharynx  and  in  the  cfesopha- 
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gus  are  found  two  different  forms  of  diverticula,  and  in  every 
point  of  view — pathogenesis,  location,  anatomical  structure, 
symptoms,  and  pathological  significance — they  are  so  totally  dis- 
tinct and  different  that  it  is  impossible  by  grouping  them  to  give 
a  general  description  of  the  disease. 

Although  this  has  been  done  hitherto  by  nearly  all  writers  (excepting  only  Roki- 
tansky  and  Heschl),  the  only  result  has  been  to  render  the  true  description  of  the 
disease  obscure  and  complex. 

Accordingly,  it  seems  best  at  the  outset  to  distinguish  them  by 
different  names  and  descriptions.  From  the  method  of  their 
formation  we  divide  them  into  pressure  dwerticula  (Pulsions- 
divertikel),  which  arise  from  something  within  the  canal  pressing 
outward ;  and  traction  dwerticula,  in  which  the  wall  is  pulled 
out  by  something  exercising  traction  from  without. 


Pressure  Dimrticula. 

Tlie  following  table  gives  a  resume  of  the  cases  belonging  in  this  category,  upon 
which  our  description  is  based.  There  are  twenty-two  cases  selected  from  the 
literature  of  the  subject  which  were  authenticated  by  autopsies ;  to  these  are  added 
five  which  we  ourselves  observed  (one  very  large,  one  of  medium  size,  three  small), 
and  seven,  which,  from  the  symptoms  during  life,  probably  belong  in  this  category, 
but  in  which  the  facts  were  not  established  by  autopsy. 

A.  Cases  in  which  an  atitopsy  was  made. 
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Preparation  in  Hnntc- 
rian  Musenni.  Plate  cop- 
ied by  Baillic.  A  scries 
of  cnpra^nnp^  Part  III. 
Plate  1.  Froriep.  Snrg. 
Plates.  Plate  392.  Albcrs, 
Atlas  of  Patholog.  Anat- 
omy. Vol.  II.  Plate  XXIII. 
Fig.  4. 
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Author. 


Tfillow 
Monro 
Chas.  Bell 
KMne 

Rokitantky 
Otto 


Worthing- 

ton 
Ooppert 

BieUich 


Braun 
Cruveilhier 


Place  where  Case  is  recorded. 


Salzburg,  med.-chir.  Zeitung.  1806.  m  B2 

2d.  Vol.  p.  336. 
Morbid  Anat  of  the  Gullet,  etc.  i  f  » 

Edinburgh,  1811.  p.  12.  I 
Surg.  Observ.  Part.  I.  1816.  p.  67,  m 

with  plate.  j 
De  Dysphagise  causis.  Diss.  Berlin,  m  54 

1831,  and  Rust's  Magazine.  Vol.' 

39.  1833.  p.  348,  with  plate. 


CEsterr.  med.  Jahrbuch.  Vol.  XXI.  m  66 
1840.  p.  222. 


I  I 


Glinsburg's  Zeiteohr.  fur  Win.  Med.  m 
I.  1850.  p.  344,  and  Albers,  E.xpla- 
nations  to  Atlas  of  Pathol.  Anat. 
Atlas  II.  p.  265. 


Med.  Chir.  Transact.  Vol.  30. 1847.!m 

p.  199,  with  plate. 
Schleiden  and  Froriep's  Notiz.  3d.  m 

Series.  No.  177.  Jan.  184'J.  p.  16.  j 
Wartemberg  Corresp.-Bl.  1851.  No.im 

29. 


Wiirtemberg  Corresp.-Bl.  1852.  No. 
16. 

Trait6  d'anatomie  pathol.g6n6r.Vol. 
II.  1852.  p.  852. 


Fridberg     Diss,  concerning  CEsoph.  Divertic- 
(Gassner)    ula.  Giessen.  1867,  with  plate. 
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(1854) 

24  Idem 
(1862) 

26  Idem 
(1864) 

26  \ldem 
(1867)  I  (HeUer) 

27  Idem 


Handbook  of  Spec.  Patholog.  Anat- 
omy. 2d  Edition.  1863.  p.  57. 

Transac.  of  the  Patholog.  Soc.  1865-  m 
66,  with  a  plate.  j 

Die  totale  spindelfiirm.  Erweiter-  m 
ung  d.  Speiserohre  u.  d.  Wieder- 
kiiuen  beim  Menschen.  Diss.  Tii- 
bingen,  1868.  p.  26. 

Memorabilien.  XVII.  10.   p.  457. 
1872. 

Wien.  med.  Wochenschr.  1875.  No, 

11.  p.  210. 
Lehrb.  d.  prakt.  Med.  3d  Edition, 

1877.  Vol.  I.  p.  285. 
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Remarks. 


Plate  copied  in  Fro- 
riep's  Plates.    Plate  174. 

Preparation  in  the 
Anatom.  Museum  at  Ber- 
lin. Plate  copied  in  Fro- 
riep,  loc.  cit.  Plato  .392, 
and  Albers,  loc.  cit.  Fig.  5. 

Preparation  in  Vienna 
Museum  of  Patholog. 
Anat.  Plato  in  Albert, 
loc.  cit.  Fig.  3. 

Preparation  in  Anatom. 
Mueeiim  at  Breslau.  Plate 
in  Albers,  loc.  cit.  Figs.  1 
and  2.  (The  case  de- 
scribed in  Giinsbnrg  Zeit- 
schr.  and  that  pictured  by 
Albers  ai-e  doubtless  iden- 
tical. 


Cruv.  says  he  has  often 
seen  such  sacs,  biit  does 
not  give  full  reports  of 
them. 

Preparation  in  the  Mu- 
seum of  Patholog.  Anat- 
omy at  Giessen. 


Died  of  gangrene  of 
the  lung,  caused  by  es- 
cape of  food  from  diver- 
ticulum into  larynx  and 
lungs. 


Preparations  in  the 
Erlnnger  Museum  of 
-Patholog.  Anatomy. 
For  plates  of  No.  2<i, 
sec  Figs.  3  and  4. 
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B.  Cases  where  no  autopsy  was  made. 
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Place  where  Case  is  recorded. 


Versiich  einiger  praktischer  Anmer- 
kungen  iiber  die  Muskeln.  Er- 
laugen,  1778.  §172. 

Baldinger's   neues    Magazin  fiir 

Aerzte.  1781.  Vol.  III.  p.  242. 
Oiuvres    M6rl.-Chlrurgic.  Lyons. 

1798.  p.  307  (quoted  byMondiere). 
Lancet.  June,  1848. 
Giinsburg's  Zeitschr.  fiir  klin.  Med. 

Vol.  I.  1850.  p.  344. 
Edinburgh  Med.  Joum.  1856  (quot- 
ed by  Gunther.  Lehre  v.  d.  blu- 
tigen  Operationen.  1864.  p.  309). 
Berlin,  med.  Wochenschr.  1870.  No. 
48.  p.  578. 
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Remarks. 


No  autopsy  could  bo 
obtained. 


The  cases  of  Littre  and  Roennow,  alluded  to  below  (quoted  by  Mondibre),  as 
well  as  those  by  "Watson  and  Nicoladoni,  are  not  included  in  this  collection,  the 
first  two  on  account  of  inadequate  description,  and  the  last  two  for  reasons  which 
are  given  in  the  notes  on  pp.  54  and  61. 

The  pressure  diverticula  ( Pulsionsdivertikel )  are  so  rare 
that  few  physicians  have  ever  seen  a  case.  Yet,  notwithstand- 
ing their  rare  occurrence,  they  are  of  great  pathological  signifi- 
cance, since  they  occasion  the  worst  form  of  dysphagia,  and 
through  inanition  sometimes  cause  death. 

They  are  located,  as  it  appears,  exclusively  (certainly  only 
with  rare  exceptions)  at  the  lowest  part  of  the  pharynx,  just  at 
the  upper  boundary  of  the  oesophagus,  and  on  the  posterior 
wall,  sometimes  exactly  in  the  median  line,  and  sometimes  some- 
what laterally.*  There  is  never  more  than  one  such  diverticulum 
present  in  any  given  case. 


'  Watson  has  briefly  described  (Journal  of  Anat.  and  Physiol.  Vol.  IX.  Part.  I. 
1875)  a  pharyngeal  diverticulum  in  au  adult  male,  reaching  down  to  the  manubrium 
Btemi,  in  which  the  narrow  slit-like  opening  was  found  on  the  free  border  of  the  poste- 
rior pillar  of  the  fauces,  immediately  behind  the  tonsil.  A  diverticulum  having  a  point 
of  origin  so  entirely  different  from  all  other  cases  should  not  properly  be  included  with 
the  above  without  something  to  identify  it. 
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Concerning  the  two  single  cases  in  which  we  find  it  stated  that  tliere  were 
several  sacs  (in  one  case  four,  Littr6,  Roennow),  the  accounts  are  not  sufficiently 
lull  to  warrant  our  including  them  with  certainty  in  this  category. 

The  smaller  ones  have  the  appearance  of  sharply  bounded 
protrusions  of  the  wall  of  the  pharynx,  from  the  size  of  a  pea  to 


Fig.  S.— Large  pressure  diverticulum  of  the 
pharynx  (side  view),  from  a  man  seventy-seven 
years  old  (retired  clergyman).  Preparation  in 
the  Museum  of  Pathological  Anatomy  at  Erlan- 
gen.  Case  No.  26  of  the  preceding  table.  Taken 
from  a  photograph.  The  patient,  who,  two  years 
before  his  death,  was  quite  a  robust  and  stately 
man,  with  strong  muscular  and  bony  system,  then 
came  under  the  care  of  Prof.  Wintrich,  on  ac- 
count of  slight  signs  oC  a  pharyngeal  stenosis. 
In  passing  the  sound  he  sometimes  succeeded  in 
evading  the  obstruction  and  entering  the  stom- 
ach, while  at  other  times  the  instrument  would 
enter  a  diverticulum,  evidently  situated  high  up 
in  the  pharynx.  From  time  to  time  the  patient 
would  eject  and  eructate  food  which  was  undi- 
gested, but  softened.  Towards  the  end  of  his  life 
he  was  not  under  medical  care  or  observation, 
and  finally  died  of  pneumonia.  The  autopsy 
(Oct.  4,  1867,  Dr.  Heller)  showed  that  the  pha- 
rynx was  prolonged  inferiorly  into  a  blind  sac 
of  a  pear-shape,  which  was  eight  centimetres 
long,  and,  when  distended,  five  centimetres  in 
breadth,  situated  a  little  to  the  right,  and  into 
which  the  oesophagus  entered  by  a  small  opening 
at  the  upper  portion,  and  somewhat  laterally. 
Besides  fragments  of  food,  the  sac  contained 
grape-seeds  and  a  piece  of  slate,  rather  smaller 
than  a  kreuzer.  The  mucous  membrane  of  the 
sac  was  puffed  up,  and  lay  in  plaits  or  folds 
From  the  preparation  of  the  pharyngeal  muscu- 
lar tissue,  it  is  very  beautifully  shown  that  the 
sac  protrudes  between  the  lowest  bundles  of  the 
inferior  constrictor,  so  that  some  of  the  lowest 
fibres  embrace  the  anterior  portion  of  the  neck 
of  the  diverticulum.  On  the  posterior  face,  later- 
ally, at  a  height  of  two  centimetres,  and  in  the 
median  line  (corresponding  with  the  raphd),  at 
a  height  of  one  and  a  half  centimetres,  are  found 
fibres  of  the  inferior  constrictor,  greatly  arched 
and  drawn  downward.  Below  this  there  are  no 
muscular  fibres  whatever  on  the  diverticulum. 


that  of  a  hazel-nut,  shallow  or  somewhat  deeper  (liemispherical), 
and  bulging  from  the  posterior  wall.  The  larger  ones  have  the 
appearance  of  a  sac  directed  downward  from  the  pharynx,  and 
hanging  between  the  oesophagus  and  vertebral  column,  some- 
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times  spherical,  sometimes  cylindrical,  and  sometimes  more 
pear-shaped,  with  a  rounded  knob-like  end,  and  a  sometimes 
wide  and  sometimes  comparatively  narrow  opening.  The  sac 
may  have  a  length  of  thirteen  centimetres  and  more,  and  a  trans- 
verse diameter  of 
more  than  five  cen- 
timetres. The  wall 
of  these  sacs,  at  least 
of  the  larger  ones,  is 
quite  thick  and  firm, 
as  much  so  as  in  the 
rest  of  the  pharynx 
and  oesophagus,  a 
fact  which  has  led 
the  older  writers  to 
say  that  they  have 
the  same  coverings 
as  the  pharynx.  A 
careful  dissection 
and  preparation, 
however,  will  show 
that  they  are  most- 
ly formed  of  the 
greatly  thickened 
mucous  membrane, 
which  within  is 
smooth,  or  slightly 
granular  from  papil- 
lary hypertrophy  of 
the  suhmucosa,  and 
a  layer  of  connective 
tissue  thickened  like 

Fig.  4.— Interior  view  of  the  same  diverticulum  as  in  Fig.  3,  in  order        faSCia,  wllile  lu  the 
to  show  tlie  mouth  of  the  sac. 

region  of  the  sac  the 

muscular  tissue  is  either  wholly  wanting,  or  is  present  for  a 
short  distance  at  its  neck,  and  elsewhere  is  not  found.  From 
a  series  of  carefully  observed  cases,  it  is  evident  that  the  sac  is 
formed  by  the  protrusion  of  the  mucous  membrane  between 
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the  separated  fibres  of  muscular  tissue,  and  usually  these  are 
the  transverse  continuous  fibres  of  the  inferior  constrictor  muscle 
of  the  pharynx  passing  over  its  posterior  wall,  and  accordingly 
it  has  been  appropriately  termed  a  hernia  of  the  mucous 
membrane  (pharyngocele).  In  the  cases  in  which  muscular 
fibres  are  found  remaining  at  the  neck  of  the  diverticulum  (in 
one  case  observed  by  us,  extending  one  and  a  half  to  two  cen- 
timetres on  a  sac  eight  centimetres  long),  they  are  usually  those 
of  the  inferior  constrictor,  and  perhaps  also  farther  down,  the 
upper  circular  fibres  of  the  oesophagus.  The  muscular  covering 
of  the  neck  of  the  diverticulum  can  readily  be  explained  by  the 
supposition  that  the  sac,  gradually  enlarging  and  becoming  heav- 
ier, has  at  last  involved  the  muscular  fibres  adjoining  (oesopha- 
geal), which  were  at  first  not  protruded,  and  secondarily  has 
dragged  them  down  so  that  now  they  form  the  muscular  coat  of 
the  neck.  Whether  in  addition  to  these  hernia-like  diverticula 
there  are  any  which  have  a  complete  muscular  layer,  is  at  least 
highly  improbable. 

A  number  of  the  modem  writers  distinguish  two  different  kinds  of  sac-like 
diverticula,  which,  resembling  each  other  in  their  location,  shape,  etc.,  are  distin- 
guished from  one  another  by  the  presence  or  absence  of  a  muscular  layer  in  their 
wall.  They  accordingly  assert  that  they  arise  in  different  ways,  and  consider  those 
that  have  a  muscular  layer  as  congenital  formations.  But,  having  carefully  studied 
the  literature  of  the  subject,  and  having  ourselves  investigated  four  of  these  very 
preparations,  we  consider  that  this  distinction  has  no  adequate  basis,  but  do  believe 
that  all  diverticula  occurring  at  this  place  must  be  considered  as  identical  in  ana- 
tomy and  pathogenesis.  Without  doubt  the  reports  of  many  cases  by  observers  do 
assert  the  presence  of  a  muscular  layer  in  more  or  less  precise  terms.  Nevertheless, 
these  statements  appear  to  us  highly  doubtful,  and  require  careful  investigation. 
These  doubts  arise  not  only  from  the  opposite  statement  of  those  observers  who  are 
the  most  reliable  (Chas.  Bell,  Rokitansky,  Ogle),  and  the  results  of  our  own  exami- 
nation of  three  preparations  in  the  Museum  of  Patholog.  Anatomy  at  Erlangen  (of 
which  one  is  the  most  beautiful  specimen  of  its  kind),  from  which  we  find  that  in 
all  three  cases  (except  in  a  portion  of  the  neck  of  the  largest  one)  there  is  no  muscu- 
lar layer  whatever,  but  above  all,  from  the  statements,  partly  indefinite  and  partly 
incredible,  concerning  the  arrangement  of  the  muscular  fibres  in  the  wall  of  the 
sac ;  and  finally,  from  the  result  of  our  own  examination  of  one  of  these  cases,  in 
which  the  existence  of  a  muscular  layer  is  asserted  in  the  most  precise  terms.  It 
is  that  case,  so  interesting  in  every  respect,  reported  by  Fridberg  (observed  by  Dr. 
Gassner  in  Mainz)  in  his  careful  dissertation,  of  which  the  preparation  is  to  be 
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found  in  the  Museum  of  Pathological  Anatomy  at  Giessen.  In  speaking  of  the 
large,  flask-shaped  diverticulum,  three  and  a  half  inches  long,  hanging  down  behind 
the  oesophagus,  Fridberg  says  it  is  made  up  "  of  all  the  layers  of  the  ojsophagus. 
The  muscular  layer  is  moderately  developed,  and  the  fibres  run  in  a  regular  manner 
entirely  around  the  sac."  Altliough  this  statement  leaves  nothing  to  wish  for  in 
precision,  yet  I  could  not  repress  my  doubts  of  its  accuracy,  and  so  had  recourse  to 
Prof.  Perls,  with  the  request  that  I  might  prove  this  point,  and  he  had  the  kind- 
ness to  send  me  the  specimen  for  my  own  examination.  My  examination  showed 
in  fact  that  Fridberg's  statement  concerning  the  muscular  layer  was  totally  incor- 
rect. The  mucous  membrane,  as  in  the  other  cases,  was  found  to  bulge  outward 
between  the  lowest  separated  fibres  of  the  inferior  constrictor  muscle.  Two  of  the 
separated  fibres  reach  down  to  some  extent  upon  the  neck  of  the  diverticulum.  On 
all  the  rest  of  the  sac  not  a  muscular  fibre  can  be  found.  Accordingly,  Fridberg's 
argument  concerning  the  pathogenesis,  which  rests  upon  the  presence  of  the  muscu- 
lar layer,  naturally  falls  to  the  ground,  and  the  simple  and  natural  explanation, 
which  he  opposes,  is  re-restablished.  From  what  has  been  said,  it  is  evident  that  this 
diverticulum  also  arises  from  the  pharynx,  and  not  the  oesophagus,  as  Fridberg  states. 

After  this  result  we  shall  not  be  blamed  if  we  believe  that  the  few  remaining 
cases  in  which  a  muscular  layer  was  declared  to  be  present  are  equally  incapable  of 
demonstration,  as,  e.  g.,  the  case  pictured  by  Albers  (Atlas,  Part  II.,  Plate  XXlIl., 
Figs.  1  and  2),  in  which  a  "  thick  layer  of  muscular  tissue"  was  said  to  exist;  but 
certainly  it  would  not  be  suspected  on  examining  the  plate.  In  his  interesting  case, 
so  often  quoted,  Kuehne  only  says  in  general  that  the  outer  layer  "  is  made  up  of 
muscular  fibres  of  considerable  thickness  coming  from  the  oesophagus,  which  spread 
out  like  a  web  ovej  the  surface  of  the  sac,"  which  certainly  cannot  be  interjireted 
as  meaning  a  continuous  muscular  layer.  And  in  Worthington's  case,  in  which 
"  nearly  two-thirds  of  the  sac  is  covered  with  muscular  fibres  from  the  constrictor 
of  the  pharynx,"  at  least  a  considerable  portion  of  the  sac,  according  to  this  state- 
ment, must  have  been  free  from  such  fibres.  Other  cases  are  less  capable  of  proof 
on  account  of  even  less  complete  statements.* 

But  the  assumption  that  the  muscular  layer,  when  wanting,  may  have  formerly 
been  there,  but  has  become  atrophied  by  the  enlargement  of  the  sac  (Klebs,  Koenig), 
is  not  only  entirely  gratuitous  —  for  the  statement  by  Klebs,  in  opposition  to  our 


'  In  the  case  of  Marx,  in  which  the  sac  is  described  as  "  made  up  of  coats  like  those 
of  the  pharynx,"  Wrisberg,  who  reported  the  case  before  the  society  at  Gottingen, 
laments  in  so  many  words  that  more  pains  were  not  taken,  in  preparing  the  specimen, 
carefully  to  investigate  the  condition  of  the  constrictor  muscles,  which  would  have 
materially  assisted  in  clearing  up  the  nature  of  the  affection."  And  as  regards  the  case 
of  Watson,  quoted  above  (foot-note  on  page  54),  in  which  the  wall  of  the  diverticulum 
was  described  aa  made  up  of  tough  mucous  membrane  and  "a  layer  of  red,  striped, 
longitudinal  muscular  fibres"  (while  the  circular  fibres  were  entirely  wanting),  we 
have  already  remarked  that,  in  consequence  of  its  imusual  and  totally  diflEerent  point  of 
origin,  it  could  not  properly  be  included  in  this  series. 
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experience,  that  most  of  the  smaller  sacs  present  all  the  coats,  finds  no  proof  in  the 
literature  of  the  subject — but  also,  for  the  cases  which  we  have  investigated,  would 
be  entirely  untenable,  when  we  consider  the  arrangement  and  origin  of  the  fibres  of 
the  inferior  constrictor  through  which  the  mucous  coat  protrudes. 

Concerning  the  etiology  and  pathogenesis  of  these  diverticula, 
we  can  only  make  hypothetical  statements,  since  in  most  cases 
the  patients  are  unable  to  give  any  cause  for  this  malady  so 
gradually  and  slowly  developed  over  a  period  of  years.  Still,  in 
some  of  the  cases  most  accurately  described,  very  credible  asser- 
tions are  made  concerning  the  cause  and  development.  And  these 
point  to  a  mode  of  origin  so  entirely  probable,  and  theoretically 
so  comprehensible,  that  we  without  hesitation  may  base  our  views 
upon  them. 

Here  we  may  lay  down  the  following  principle  of  the  method 
of  origin  of  these  diverticula,  under  which  the  various  empirical 
causes  are  easily  comprised  :  a  limited  region  or  spot  on  the  wall 
of  the  pharynx  loses  its  power  of  resistance  against  the  pressure 
exercised  upon  it  in  each  act  of  swallowing,  because  it  has  lost 
the  support  of  the  muscular  fibres  which  usually  sustain  it,  in 
consequence  of  some  local  influence  upon  the  same.  Now,  with 
each  act  of  swallowing,  the  morsel  of  food  (or  the  fluid  swallowed), 
compressed  by  the  rest  of  the  pharyngeal  muscles,  will  press 
most  forcibly  against  that  spot  which  most  readily  yields  ;  the 
mucous  membrane  begins  to  bulge  slightly,  and,  with  this  con- 
stant and  frequently  repeated  act,  gradually  protrudes  more  and 
more,  until  finally  a  sac  is  formed,  in  which  food  may  remain  at 
other  times  than  during  deglutition.  Then,  from  the  weight  of 
the  masses  detained  in  it,  the  sac  will  be  distended  and  dragged 
downward ;  and  so,  in  the  course  of  years,  it  is  developed  into 
one  of  those  sacs  which  hang  down  behind  the  oesophagus,  be- 
tween it  and  the  vertebral  column,  and  which,  when  distended, 
must  press  the  oesophagus  forward,  so  that  now  the  cavity  of  the 
diverticulum  is  a  direct  continuation  of  the  pharynx,  and  thus 
all  ingesta  fall  into  the  diverticulum,  while  the  compressed  oeso- 
phagus, whose  opening  into  the  pharynx  is  thrown  out  of  the 
axis,  receives  no  more  food,  unless,  with  great  difficulty,  by 
means  of  artificial  manipulation  (manual  compression  of  the  di- 
verticulum, or  the  introduction  of  a  sound). 
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Now,  as  regards  the  most  frequent  causes  of  the  interference 
with  the  play  of  the  muscles  at  this  limited  spot,  they  are,  as  far 
as  we  can  gather  them  from  reported  cases :  imprisonment  of  a 
foreign  body  or  a  firm  morsel  in  the  pharynx,  which  presses  hard 
against  the  mucous  membrane,  and  separates  some  of  the  mus- 
cular fibres,  between  which  the  mucous  membrane  protrudes. 
In  one  case  it  was  a  cherry -pit,  which  remained  in  situ  for  three 
days  and  then  was  ejected  (Ludlow) ;  in  another  it  was  a  pepper- 
corn, which  remained  eight  days  (Dendy) ;  in  a  third,  a  piece 
of  crust  of  bread  or  a  small  chicken- bone  (Kuehne) ;  all  which, 
with  certainty,  were  claimed  to  be  the  cause,  since  the  symptoms 
were  gradually  developed  from  the  time  of  their  ingestion.  Lud- 
low' s  admirably  reported  case  seems  to  leave  no  room  for  doubt 
of  the  immediate  connection  between  the  two.  Perhaps  this  is 
the  most  frequent  method  of  their  origin.  Or  an  injury  may  lead 
to  a  rupture  of  some  of  the  muscular  fibres  of  the  oesophagus. 
This  surely  must  have  been  what  occurred  in  the  interesting  case 
of  Gassner  (Fridberg).  The  patient  was  an  officer,  who  was 
thrown  from  his  horse  during  some  military  manoeuvres,  and 
remained  unconscious  for  twenty-four  hours.  Immediately  after 
the  fall  a  swelling  was  observed  between  the  sterno-kleido-mas- 
toid  muscle  and  the  trachea,  and  as  soon  as  he  could  take  nour- 
ishment again  he  was  troubled  with  dysphagia.  While  the 
swelling  gradually  disappeared  the  dysphagia  increased,  and  in 
the  course  of  years  the  diverticulum,  with  all  its  sequelae,  fol- 
lowed, which  finally  caused  death  by  inanition.  In  this  case  we 
cannot  doubt  that  the  swelling  which  occurred  immediately  after 
the  fall  was  not  caused  by  the  diverticulum,  but  was  a  hemor- 
rhage and  inflammation  directly  caused  by  the  injury.  Accord- 
ingly this  case,  with  the  probable  rupture  of  the  pharyngeal 
muscles— which  would  explain  the  immediate  dysphagia  as  well 
as  the  subsequent  formation  of  a  diverticulum— naturally  has  a 
bearing  upon  the  method  of  causation  we  are  considering.  We 
have  already  corrected  Fridberg's  anatomical  mistake,  in  conse- 
quence of  which  he  considered  this  very  probable  explanation  as 
entirely  inadmissible,  and  replaced  it  by  an  artificial  hypothesis.' 


'  In  'WalderU)urg'a  case,  seen  only  during  life  (No.  34  in  the  preceding  table),  in 
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Finally,  the  muscular  fibres  may  be  destroyed  by  other  inliu- 
ences  of  various  kinds.  Thus  we  must  interpret  the  case  in  which 
the  patient  ascribed  his  trouble  to  his  once  having  burned  the 
l)harynx  by  eating  a  piece  of  hot  beef. 

Naturally,  various  other  possible  causes  might  be  suggested, 
but  we  wish  here  to  introduce  only  such  as  are  capable  of  proof. 

If  there  is  already  a  stenosis  of  the  upper  end  of  the  oesopha- 
gus before  the  occurrence  of  any  of  these  causes,  it  may  be  readily 
understood  that  this  would  favor  the  formation  of  a  diverticu- 
lum, for  not  only  would  a  foreign  body  in  this  case  be  more 
easily  detained  in  the  canal,  but  also,  in  consequence  of  the  stasis 
of  food  caused  by  the  stenosis,  the  pressure  on  the  weak  spot 
must  be  increased.  The  stenosis,  however,  can  only  be  con- 
sidered as  a  favoring  cause,  since  by  itself  it  would  only  give  rise 
to  a  dUffuse  ectasia.  As  a  fact,  two  cases  are  reported  (Gianella, 
reported  by  Borsieri,  and  Worthington),  in  which  there  existed 
at  the  same  time  a  stenosis  at  the  upper  part  of  the  oesophagus. 
However,  in  these  cases  it  may  be  doubted  whether  it  was  not  a 
secondary  stenosis,  caused  by  the  diverticulum,  which  was  be- 
lieved to  be  primary.  Yet,  in  Gianella' s  case,  dysphagia  had 
existed  from  early  youth,  so  that  here  we  have  reason  to  suspect 
the  presence  of  one  of  those  congenital  stenoses  alluded  to  above.' 

In  two  cases  (Marx,  Rokitansky)  there  was  at  the  same  time  a 
considerable  enlargement  and  induration  of  the  right  lobe  of  the 
thyroid  body,  which  reached  round  to  the  pharynx  and  oesopha- 
gus, and,  as  Marx  says,  must  have  compressed  the  pharynx.  So 
also  in  Rokitansky' s  case,  according  to  the  patient's  statement, 
the  dysphagia  came  on  during  the  period  of  the  degeneration  of 
the  thyroid  gland  ;  accordingly,  we  are  warranted  here  in  assum- 

which,  from  the  accurately  described  symptoms,  it  is  very  probable  that  a  pressure 
diverticulum  existed_,  the  patient  ascribed  the  origin  of  the  trouble,  which  had  lasted 
eight  months,  to  severe  pressure  upon  the  left  side  of  her  neck,  which  she  suffered  in  a 
quarrel  which  led  to  violence.  This  also  would  seem  to  be  of  traumatic  origin.  In 
Klose  and  PauVs  case  (No.  32  of  the  table)  a  fish-bone  is  stated  to  have  originated  the 
trouble,  so  that  an  internal  wound  was  probably  the  cause. 

'  NicoladonPs  case  (see  p.  48),  in  which  the  stricture  certainly  was  primary,  might 
also  be  included  here,  but  since  it  is  represented  as  not  being  a  pure  pressure  diverticu- 
lum, but  rather  chiefly  a  stagnation  ectasia,  it  were  better  not  to  include  it  in  this 
category. 
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ing  a  causal  connection,  though  perhaps  not  immediate.  Again, 
in  two  cases  (Kuehne,  Buecking)  the  patients  attributed  their 
trouble  to  wearing  too  tight  clothing  about  the  neck,  and,  in  fact, 
such  a  habit  would  seem  to  be  well  adapted  to  occasion  delay  of 
tlie  morsel  from  the  backward  pressure  brought  upon  the  larynx. 

It  remains  still  to  mention  the  assumption  only  hinted  at  by 
some  of  the  older  writers,  but  distinctly  laid  down  by  many  of 
the  more  modern  (Klebs,  Koenig),  that  the  greater  part  of  these 
diverticula  are  congenital,  and  have  only  increased  in  size  in  later 
life.  In  so  far  as  this  assumption  rests  upon  the  pretended  pres- 
ence of  a  complete  muscular  layer,  we  have  shown  above  that  no 
such  case  is  sufficiently  authenticated.  And  so  long  as  not  a 
single  case  is  observed  in  a  new-born  child,  or  even  in  childhood, 
so  long  must  this  assumption  remain  unverified. 

A  case  recently  related  by  Monti,  in  the  person  of  a  child  a  year  old,  under  the 
title  of  "  Laryngeal  Stenosis  caused  by  a  Foreign  Body  Engaged  in  a  Diverticulum 
of  the  (Esophagus"  (Jahrbuch  fixr  Kinderheilkunde.  New  series.  Vol.  EX.,  p.  168. 
1875),  is  clearly  a  misconception.  It  is  a  case  where  a  foreign  body  (seal  ring) 
detained  in  the  pharynx  was  the  source  of  considerable  ulceration.  But  whether 
besides  this  there  was  actually  a  diverticulum  present  could  not  be  gathered  from 
the  description,  which  is  obscure  in  many  respects.  If  there  was  any  such,  it  per- 
tained not  to  the  oesophagus  but  to  the  pharynx,  and  not  to  the  lower  portion  even 
of  that.  The  case  of  Mayr,  quoted  by  Koenig  (Jahrb.  d.  Kinderheilk.  Vol.  IV.  Part 
3.  p.  209.  1861 ;  Schmidt's  Jahrb.  113.  p.  75),  of  a  girl  six  years  of  age  with  a 
congenital  fistula  of  the  neck,  in  whom  symptoms  were  observed  during  life  very 
similar  to  those  produced  by  large  diverticula,  proves  nothing,  since  it  was  not 
established  by  dissection  that  any  diverticulum  existed,  and  the  symptoms  may 
very  easily  be  capable  of  another  interpretation.  The  improvement  which  took 
place  in  her  condition  makes  it  very  improbable  that  a  diverticulum  was  present. 
If  it  was  a  diverticulum,  it  may  possibly  have  been  a  traction  diverticulum  (see 
farther  on)  and  hardly  a  congenital  one.'  The  small  tent-like  diverticulum  ob- 
served by  Klebs,  of  which  the  congenital  nature  is  also  not  proven,  certainly  from 
its  form  does  not  belong  in  this  category. 

Accordingly  we  believe  that  all  the  diverticula  here  described 

'  The  interesting  case  by  Kurz,  published  while  these  sheets  are  in  press  (Deutsche 
Zeitschr.  f.  prakt.  Med.  1877.  No.  48), of  a  girl  three  years  old,  gives  symptoms  which 
most  evidently  point  to  a  true  congenital  ectasia.  Concerning  the  form  of  this— 
whether  it  is  a  diverticulum  in  our  meaning  of  the  word,  or  what  seems  more  probable 
to  us  at  first  sight,  a  "  Vormagen  "  or  vestibule  of  the  stomach  as  explained  above— we 
cannot  speak  decidedly,  since  the  child  is  still  living. 


DILATATIONS. 


63 


which  anatomically  and  clinically  are  alike,  are  acquired  and 
developed  (not  congenital)  formations,  and  in  accordance  with  the 
principles  laid  down  above,  from  their  nature  are  properly  de- 
scribed by  the  name  pressure  diverticula.  If,  however,  in  most 
cases  no  such  cause  has  come  to  our  knowledge,  we  need  not 
wonder.  Since  the  first  disturbances,  when  they  do  not  immedi- 
ately leave  behind  them  permanent  disorders,  quickly  subside, 
such  circumstances  easily  escape  the  mind.  If  the  troubles  only 
begin  years  after  the  occurrence  to  be  seriously  felt,  so  that  the 
patient  has  to  seek  medical  aid,  the  circumstance  has  long  since 
been  forgotten,  or  else  the  patient  does  not  associate  it  with  this 
sickness  apparently  just  developed,  and  hence  says  nothing 
about  it  to  the  physician.  Negative  statements  by  less  intel- 
ligent patients  are  of  no  value  whatever.  Moreover,  in  a  portion 
of  the  cases  the  report  is  merely  fragmentary. 

The  development  of  the  pressure  diverticula  exclusively  (or 
nearly  so)  on  the  posterior  wall  of  the  lowest  part  of  the  pharynx, 
at  the  boundary  between  the  latter  and  the  oesophagus,  is  easily 
explained  on  anatomical  grounds.  For  nowhere  is  the  muscular 
tissue  of  the  pharynx  so  thin  as  in  the  region  of  the  lower  trans- 
verse fibres  of  the  inferior  constrictor,  and  nowhere  does  the 
arrangement  of  its  fibres  so  favor  a  separation  between  the 
bundles  as  at  this  spot,  where  they  run  in  parallel  lines  in  a  very 
thin  layer  transversely  from  one  side  to  the  other,  while  above 
they  are  oblique  and  freely  interlaced,  and  below  on  the  oesopha- 
gus the  circular  and  longitudinal  fibres  overlie  one  another,  and 
hence  in  both  places  are  better  adapted  to  resist  pressure  from 
within.  On  the  oesophagus  it  is  only  the  triangular  space  on 
the  posterior  wall,  just  below  the  boundary  of  the  pharynx  unpro- 
vided with  longitudinal  fibres,  which  oifers  less  resistance.  While 
this  spot  seems  anatomically  disposed  to  the  formation  of  diver- 
ticula, it  is  also  the  spot  which  is  most  exposed  to  the  causes 
likely  to  produce  them,  because  just  here  the  canal  is  the  nar- 
rowest, and  on  account  of  its  immobility  from  the  pressure  of  its 
anterior  wall  against  the  cricoid  cartilage  morsels  of  food  and 
foreign  bodies  are  very  easily  lodged  here. 

A  very  striking  fact,  which  appears  from  a  comparison  of  the 
cases  which  certainly  belong  in  this  category  (established  by 


64    ZENKER  AND  VON  ZIEMSSEN. — ^DISEASES  OF  (ESOPHAGUS. 

autopsy)  is  this,  that  of  the  twenty- two  cases  in  which  the  sex  is 
given,  not  one  was  a  female — all  were  men.  And  of  the  seven  cases 
which,  from  symptoms  during  life,  probably  belonged  in  this  list, 
though  it  was  not  proven  by  autopsy,  we  find  that  five  are  men 
and  two  women.  Such  a  proportion  can  hardly  appear  to  be  a 
matter  of  chance.  It  is  not  easy  to  state  with  accuracy  the  causes 
for  this  immunity  of  the  female  sex.  The  larynx  is  smaller  than 
in  man ;  is  later  in  undergoing  ossification,  and  hence  is  more 
yielding ;  perhaps  the  freedom  of  the  neck  in  opposition  to  the 
stiff  and  tight  dressing  of  the  neck  in  men,  so  imperative  particu- 
larly in  earlier  days,  ought  also  to  be  considered.  In  the  two 
single  cases  of  women  the  cause  was  alleged  to  be,  in  one,  an 
actual  injury  (violent  pressure  upon  the  throat),  and  in  the  other, 
a  fish-bone  which  stuck  in  the  gullet  (probably  also  a  wound 
within  the  tube),  from  both  which  the  above  mentioned  peculi- 
arities of  the  sex  would  give  them  no  immunity.  Accordingly^, 
these  apparent  exceptions  would  only  prove  the  rule. 

We  learn  further,  that  of  nineteen  cases  in  which  the  age  of 
the  patient  is  given,  seventeen  died  after  fifty  years  of  age,  and 
of  these  fourteen  after  sixty.    There  died  : 


Between  the  40th  and  50th  years   2 

"       "  50th   "    60th     "    3 

"       "  60th   "    70th     "    8 

"       "  70th   "    80th     "    5 

In  the  80th  year   1 


From  this  we  cannot  draw  the  conclusion  that  the  trouble 
only  comes  on  in  old  age,  for  it  is  usually  a  slow,  tedious  affair, 
and  in  a  number  of  cases  is  reported  to  have  lasted  from  twenty 
to  thirty  years,  and  in  one  case  even  forty -nine  years.  Accord- 
ingly we  see  that  the  duration  of  life  is  not  seriously  affected  by 
this  severe  disorder— a  fact  which  deserves  consideration  when  in 
a  new  case  the  question  arises  whether  the  operative  procedure, 
which  certainly  is  practicable  but  not  free  from  danger,  should 
be  undertaken  for  the  relief  of  the  patient. 

A  further  analysis,  however,  of  ten  cases  in  which  the  date  of 
commencement  of  the  trouble  was  accurately  known  or  could  be 
very  nearly  approximated,  shows  that  in  eight  out  of  the  ten  it 
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originated  after  forty  years  of  age.  The  lirst  symptoms  ap- 
peared : 

In  the  ITtli   3'ear   1 

"     35  th     "    1 

Between  the  40th  and  50th  years   3 

"       "  60th   "    60th     "    4 

In  the  06  th  year   1 


It  is  therefore  distinctly  a  disease  of  later  life.  The  case  in 
which  the  dysphagia  began  in  the  seventeenth  year  (Rokitansky' s 
case,  with  a  duration  of  forty-nine  years)  is,  as  we  have  suggested, 
capable  of  another  explanation,  since  the  earlier  disturbances 
may  with  great  probability  be  referred  to  the  struma  which  was 
then  forming,  so  that  the  diverticulum  was  only  afterward  super- 
added. We  have  already  suggested  that  in  Gianella's  case  the 
dysphagia,  from  earliest  childhood,  should  be  referred  not  to  the 
diverticulum,  but  to  the  probably  congenital  stenosis.  But  the 
patient  who  acquired  the  trouble  in  the  thirty-fifth  year  was  the 
Gassner-Fridberg  case,  and  this  arose  from  an  injury.  If,  there- 
fore, a  disposition  to  this  trouble  increases  after  the  fortieth  year, 
the  question  naturally  arises  whether  it  is  not  the  ossification 
of  the  larynx  which  is  the  weightiest  factor  in  its  production, 
since  this  change  begins  between  the  fortieth  and  fiftieth  year  in 
men,  and  much  later,  and  in  general  much  more  rarely  in  women.^ 

It  is  evident  also  from  these  facts  that  there  is  no  foundation 
left  for  the  theory  of  a  congenital  origin  for  diverticula. 

As  regards  the  subsequent  increase  of  the  trouble  and  the 
symptoms  occasioned  thereby,  we  have  given  an  outline  of  the 
former  above.  So  soon  as  the  bulging  mucous  membrane,  at  first 
only  a  shallow  depression  within,  has  enlarged  to  the  shape  of  a 
sac,  the  ingesta  entering  with  every  act  of  swallowing  will  neces- 
sarily be  longer  and  longer  detained,  since  the  sac,  unprovided 
with  any  muscular  layer,  cannot  eject  them,  and  hence  by  their 
continuous  presence  and  pressure  they  will  gradually  enlarge  it. 
If  this  wall  were  provided  with  a  muscular  layer  no  such  danger 
would  exist,  as  is  proven  by  the  true  intestinal  diverticula  (re- 
mains of  the  unobliterated  mtelline  duct)  so  frequently  seen, 


'  See  IlenWa  Handbook  of  Systematic  Anatomy.  Vol.  II.,  p.  230.  18G2. 
VOL,  YIIL— 5 
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which  doubtless  are  congenital  and  possess  a  comi^lete  muscular 
coat ;  in  them  the  subsequent  formation  of  a  sac-shaped  diverti- 
culum is  never  seen.  Tlie  distention  requisite  to  form  the  large 
sacs  always  takes  place  slowly,  and  after  many  years  of  gradual 
increase. 

While  at  the  commencement  of  the  formation  of  the  diverti- 
culum, often  no  difficulties  in  swallowing,  or  Yeiy  slight  ones, 
and  then  but  little  characteristic,  are  observed,  which  may  lead 
Tis  to  suspect  a  slight  stenosis  ;  the  more  severe  symptoms  com- 
mence with  increasing  violence  and  in  a  more  characteristic  form, 
when  the  sac  has  assumed  such  a  size  and  position  that,  when 
full,  must  cause  it  to  compress  the  oesophagus.  Now  the  diver- 
ticulum is  quickly  filled  up  at  the  beginning  of  each  meal,  and 
by  the  compression  exercised,  entirely  prevents  the  entrance  of 
food  into  the  oesophagus.  The  food  subsequenly  introduced, 
which  can  find  no  escape  downward,  and  is  detained  in  the 
pharynx,  will  soon  be  thrown  out  again.  The  ingesta  which 
have  fallen  into  the  diverticulum  may  remain  there  one  or 
many  hours  (perhaps  even  for  days,  case  of  Collomb),  when, 
apparently  involuntarily  in  part  (probably  by  compression  of  the 
sac  laterally  b}''  the  contraction  of  the  muscles  of  the  neck),  and 
partly  by  pressure  with  the  hand  upon  the  neck,  they  are  again 
brought  up  into  the  mouth,  sometimes  entirely  unchanged  and 
sometimes  only  softened  and  mixed  with  mucus.  Then  they 
are  either  ejected  from  the  mouth,  or  the  patient  attempts  to 
swallow  them  again,  so  that  in  many  cases  there  is  actual  rumina- 
tion. This  symptom  is  most  characteristic,  although,  as  we  saw, 
it  occurs  also  in  diffuse  dilatations.  Often  there  is  actual  vomit- 
ing also.  Only  by  painful  efforts  do  they  sometimes  succeed  in 
introducing  small  portions  of  food  into  the  stomach.  Finally, 
nothing  will  go  down,  and  life  is  onl}^  sustained  by  the  use  of  a 
sound,  which  sometimes  fails,  or  by  nutritive  eneniata.  The 
patients  die  with  most  profound  marasmus  and  constantly  in- 
creasing emaciation,  unless  some  intercurrent  disease  conies  to 
put  an  end  to  their  sufferings. 

Of  the  twenty-seven  cases  proven  by  autopsy,  in  thirteen  the  patients  died  in 
consequence  of  the  diverticulum,  in  eight  of  other  diseases.  In  six  cases  nothing  is 
said  of  the  mode  of  their  death. 
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The  objective  signs  in  these  later  stages  oi'  tlie  disease  are  a 
diffuse  or  circumscribed  tumor  of  tlie  neck  in  the  oesophageal 
region,  which  is  perceptible  by  inspection  and  jmlpation,  and  is 
sometimes  unilateral,  sometimes  bilateral.  By  pressure  upon  this 
swelling  we  can  force  the  food  which  has  been  taken,  up  into  the 
mouth  again,  and  the  swelling  collapses.  When  the  sound  is 
introduced  it  enters  at  once  into  the  diverticulum,  and  meets  an 
impassable  barrier,  which  may  cause  us  to  suspect  the  existence 
of  a  stenosis  unless  we  are  able  to  move  the  end  of  the  sound 
freely  in  the  sac  (Gassner-Fridberg).  It  is  only  by  very  skilful 
manipulation  that  we  sometimes  succeed  in  passing  by  the  open- 
ing and  carrying  the  instrument  down  to  the  stomach.  And  it  is 
just  this  varying  success  or  failure  in  introducing  the  sound, 
when  successful  meeting  no  obstacle  whatever  (Cli.  Bell  and 
Prof.  Wintrich,  statement  in  our  case),  which  will  guide  us  to 
the  true  diagnosis.  In  the  Gassner-Fridberg  case  the  patient 
himself  had  learned  to  introduce  the  sound,  and  through  it  to 
carry  nourishment  to  the  stomach,  until  finally  he  could  no 
longer  pass  the  obstacle,  when,  tired  of  life,  he  made  no  further 
attempt  to  introduce  nourishment,  and  died  of  inanition. 

The  irritation  set  up  by  the  ingesta  detained  in  the  sac  brings 
on  a  chronic  catarrhal  condition  of  the  mucous  membrane,  with 
abundant  secretion  of  mucus  ;  as  a  result  of  which  the  mucous 
membrane  in  'the  larger  diverticula  is  almost  always  greatly 
thickened,  sometimes  with  a  smooth  inner  surface  and  some- 
times granular,  in  consequence  of  considerable  papillary  growth 
and  development,  as  we  found  it  in  two  cases.  No  other  changes 
are  found  in  the  mucous  membrane  ;  and  particularly  no  ulcera- 
tions or  perforations  of  the  wall,  with  their  sequelae,  have  been 
observed  in  any  of  these  cases.  (The  softened  spots  in  the 
case  of  Yeit-Berg  certainly  must  be  considered  post-mortem 
changes.) 

Hard  foreign  bodies  which  fall  into  the  diverticulum  may 
easily  remain  there  a  long  time.  Thus  in  Foerster's  case  sev- 
eral pieces  of  buckshot  were  found  in  the  sac,  which  had  be- 
come smooth  by  attrition ;  in  the  case  of  Veit-Berg  a  piece  of 
coarse  corn  was  found,  and  in  our  case  a  little  piece  of  slate, 
somewhat  larger  than  a  kreuzer.    In  Ludlow's  case  the  sac  con- 
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tained  a  great  quantity  of  quicksilver,  which  the  patieut  had 
been  caused  to  swallow  fourteen  days  before  his  death. 

Traction  Dwerticula. 

The  traction  diverticula  are,  as  we  have  already  said,  in  every 
respect  quite  different  formations  from  the  pressure  diverticula, 
and  only  resemble  them  in  being  also  protrusions  of  mucous 
membrane. 

Compared  with  the  great  rarity  of  pressure  diverticula,  the 
traction  diverticula,  as  we  can  state  from  our  own  extensive  ex- 
perience, are  of  very  frequent  occurrence.  It  is  only  in  conse- 
quence of  the  little  attention  paid  to  the  oesophagus  at  autojDsies 
that  we  are  able  to  explain  the  fact  that  they  have  been  so  rarely 
observed ;  and  although,  in  most  of  the  cases,  they  have  been 
entirely  latent,  without  occasioning  any  disturbances  whatever, 
so  that  they  are  only  discovered  by  chance,  post-mortem^  jet 
their  existence  is  a  source  of  great  danger  to  the  individual.  For 
the  cases  are  not  very  rare  in  which,  by  their  perforation,  they 
formed  the  nucleus  for  a  variety  of  severe  and  ultimatelj^  fatal 
symptoms,  which  first  found  a  satisfactory  and  generally  unsus- 
pected explanation,  at  the  autopsy,  by  the  discovery  of  a  diver- 
ticulum. Hence,  considering  their  frequency,  they  have  a  much 
more  practical  significance  than  the  pressure  diverticula,  which 
certainly  offer  a  richer  field  for  speculation,  and  from  their 
strange  nature  form  a  very  striking  disorder,  but  yet  niusfc  be 
classed  in  the  cabinet  of  rarities,  and  are  also  less  dangerous  to 
life. 

Traction  diverticula  of  the  oesophagus  were  first  described  and  properly  recog- 
nized, from  their  nature  and  mode  of  formation,  by  Rokitansky,  based  originally  on 
one  case  only  (Oesterreich.  Jahrbuch.  1840.  p.  230.  Case  4.  Handbuch  der  Patho- 
log.  Anat.  Vol.  III.  p.  100.  1842).  But  already,  in  an  Erlangen  dissertation,  written 
under  Dittrich's  instructions,  but  which  had  lain  unnoticed  (Greiner,  Diseases  of 
the  Bronchial  Glands.  1851)  it  is  stated  that,  in  Dittrich's  experience,  these  diverti- 
cula are  very  frequently  found.  Ilcsohl  also  (loc.  cit.  1853)  describes  them  as  not 
very  rare.  Later,  Rokitansky,  in  the  new  edition  of  his  work  (Lehrbuch,  Vol.  III. 
1861.  p.  127),  while  mentioning  the  frequency  of  their  occurrence,  clearly  sketches 
the  whole  pathology  in  a  few  brief,  sharp,  and  striking  lines  (referring  particularly 
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to  a  recent  very  marketl  and  fatal  case.  Ibid.  p.  38).  Based  on  tlieso  statements, 
ever  since  that  time  the  manuals  of  clinical  medicine  and  pathological  anatomy 
refer  to  the  traction  exercised  by  bronchial  glands,  while  contracting,  as  a  special 
cause  of  the  formation  of  diverticula  of  the  oesophagus.  But  this  statement  always 
appears  in  one  single  form,  which  shows  that  the  authors  are  not  acquainted  with 
these  diverticula  from  their  own  observation,  and  consider  them  as  a  rare  occur- 
rence. More  recently  Klebs  (Manual  of  Pathological  Anat.  1st  Part.  1868.  i>.  163) 
has  laid  down  his  teaching  in  a  form  which  resembles  a  theory  carefully  excogitated 
at  his  desk,  but  to  which  only  a  conditional  authenticity  should  be  allowed.  Openly 
resting  for  a  basis  on  this  representation,  one  of  the  most  recent  clinical  handbooks 
speaks  in  these  words :  such  "  protrusions  might  arise  by  traction  from  without." 
Such  a  doubtful  endorsement  of  the  correctness  of  the  observation  certainly  is  not 
warranted  in  the  presence  of  these  reported  cases.  Conscientious  reports  of  well- 
marked  cases  are  veiy  scarce.  "We  would  refer  to  two  cases  briefly  related  by  W. 
31u(.'ller  (Jen.  Zeitschrift  fiir  Med.  u.  Naturw.  Vol.  IV.  1868.  p.  164),  and  one  de- 
scribed and  pictured  by  Fridberg,  in  his  dissertation  (Giessen,  1867),  of  wliich  the 
preparation  is  in  the  museum  at  Giessen.  Two  cases  from  the  Institute  of  Patho- 
logical Anatomy  at  Erlangen,  which  we  ourselves  observed,  were  very  opportunely 
jjublished  at  the  same  time  (Deutsch.  Archiv  f.  klin.  Med.  Vol.  V.  pp.  18  and  255). 
Thus  it  is  seen  that  the  doctrine  has  not  made  any  progress  since  the  first  reports, 
and  generally  has  not  received  the  recognition  it  merited.  This  recognition  we 
hope  to  enforce  by  the  following  presentation  of  the  subject.  As  it  is  now  many 
years  since  we  first  turned  our  attention  to  the  subject,  we  are  able  to  support  our 
views  by  more  than  sixty  cases,  whicli  we  ourselves  (Zenker)  have  seen  and  investi- 
gated, and  of  them  we  have  the  records  of  fifty-four  lying  before  us.  Rokitansky's 
statements  are  verified  on  all  sides  by  these  reports,  and  enlarged  in  several  direc- 
tions. Fifteen  more  cases  were  reported  briefly  in  Tiedemann's  Dissertation  at  Kiel, 
alluded  to  above.  This  dissertation  was  written  under  the  observation  of  Prof. 
Heller,  who,  as  former  assistant  at  the  Erlangen  Institute  of  Pathological  Anatomy, 
had  learned  to  recognize  and  appreciate  tlie  condition.  These  observations  are, 
therefore,  incorporated  directly  with  our  own. 

The  location  of  traction  diverticula  is  exclusively  on  the  oeso- 
phagus, and  up  to  this  time  no  such  case  has  been  observed 
affecting  the  pharynx.  They  are  always  found  on  the  anterior 
wall,  and  in  the  greatest  number  of  cases  at  a  point  correspond- 
ing to  the  bifurcation  of  the  trachea,  or  else  close  by,  above  or 
below  it ;  sometimes  in  the  median  line  and  sometimes  laterally, 
directed  towards  one  or  the  other  of  the  bronchi.  Yet  they  do 
occur  also,  though  much  less  frequently,  higher  up  and  lower 
down. 

Usually  only  one  sac  is  found.    Yet  there  are  cases  in  which 
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two  and  even  three  were  found,  either  close  together  or  remote, 
and  this  not  very  rarely. 

Of  fifty-four  cases,  in  forty  there  was  one  only  ;  in  eleven,  there  were  two  ;  and 
m  three,  there  were  found  three  diverticula. 
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Fig.  5.— Traction  diverticulum  of  the  oeso- 
phagus. Side  view :  ttie  apex  licld  fast  to  the 
bifurcation  of  tlic  trachea  by  contracted  glands. 
Taken  from  a  photograph. 


Fig.  6. — Inner  view  of  another  traction  diver- 
ticulum of  the  oesophagus,  in  order  to  show  the 
opening. 


Their  shape,  with  rare  exceptions,  is  that  of  a  narrow  or  some- 
what wider  funnel  of  only  moderate  depth.  Most  frequently  we 
found  them  from  two  to  eight  millimetres  deep  ;  yet  in  a  few 
cases  they  attain  a  de])th  of  nine  to  twelve  millimetres 
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diverticula  tlian  this  certainly  are  very  rare  exceptions.'  Their 
opening  is  sometimes  narrow,  sometimes  wider,  with  a  diameter 
of  from  six  to  eight  millimetres.  The  apex  of  the  funnel  looks 
sometimes  directly  forward  or  laterally,  and  sometimes  up  or 
down,  and  is  held  fast  by  indurated  tissue,  usually  to  the  bifur- 
cation of  the  trachea,  or  to  one  bronchus,  and  more  rarely  to  the 
root  of  the  lung,  and  is  imbedded  in  this  cicatricial  tissue  with- 
out any  sharp  boundary-line  between  them.  In  exceptional  cases 
they  have  the  shape  of  a  more  or  less  shallow  fossa,  whose  flat 
base  is  held  over  a  considerable  extent  fastened  to  the  limiting 
induration  ;  or  else  they  are  like  a  pouch,  shaped  like  a  half- 
moon,  with  a  slit-like  opening,  or  entrance.  We  saw  one  of  this 
latter  form  situated  in  the  upper  part  of  the  oesophagus,  and 
here  the  cul-de-sac  was  tied  to  a  remote  bronchial  gland,  which 
was  contracted,  by  only  a  single,  thin,  but  tense  and  firm  cord  of 
connective  tissue,  so  that  pulling  the  gland  brought  traction  on 
the  diverticulum  as  well. 

The  wall  of  the  diverticulum  is  made  up  either  entirely  of 
mucous  membrane  alone,  or  with  the  muscular  layer  super- 
added, which  also  has  been  dragged  forward.  The  mucous 
membrane  is  sometimes  laid  in  plaits  or  folds  in  the  diverticu- 
lum, but  is  otherwise  generally  normal.  But  in  many  cases  it 
has,  particularly  at  the  bottom  of  the  funnel,  a  distinctly  cica- 
tricial appearance,  and  frequently  is  blackish  in  color  at  that 
spot.  Not  infrequently  we  find  in  the  diverticulum,  or  at  its 
mouth,  a  little  bridge  of  mucous  membrane,  which  would  seem 
to  be  the  remains  of  a  cicatrized  ulcer  which  had  undermined  the 
membrane.  The  relation  of  the  muscular  layer  to  the  diverticu- 
lum is  various.  In  many  cases  it  is  as  Rokitansky  described  it ; 
the  mucous  membrane,  protruding  between  muscular  fibres,  has 
no  muscular  covering  whatever.  In  one  case  we  found  the 
mucous  membrane,  which  protruded  between  the  separated  lon- 
gitudinal fibres,  crossed  by  a  few  fine  fibres  from  the  circular 
muscle.  In  other  cases,  and,  it  would  appear,  in  a  majority  in- 
deed, the  muscular  layer,  as  Tiedemann  rightly  describes  it,  is 
drawn  out  together  with  the  mucous  membrane.    In  such  cases 


'  The  traction  diverticulum  in  the  Giessen  collection,  described  by  Fridbery,  ia 
stated  to  be  one  and  a  half  inches  (?)  long. 
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we  can  distinctly  see  the  longitudinal  fibres,  which  are  stretched 
and  drawn  out  of  their  course,  continuing  at  an  angle  down  on 
to  the  diverticulum,  and  either  losing  themselves  in  the  cicatri- 
cial tissue  at  the  apex,  with  which  they  are  fused,  or  else  bend- 
ing at  an  acute  angle  over  the  apex,  and  returning  to  their  course 
down  the  oesophagus.  And  yet,  with  this  arrangement,  it  some- 
times happens  that  at  the  apex  of  the  diverticulum  the  mucous 
membrane  protrudes  uncovered  at  some  gap  in  the  muscular 
wall.  These  differences  may  be  easily  explained  by  unimportant 
variations  in  the  course  of  the  disease,  and  by  the  various  wa3^s 
in  which  the  adhesion  takes  place  between  the  oesophagus  and 
the  contracting  cicatricial  tissue.  Accordingly,  it  would  be  quite 
incorrect  on  pure  anatomical  grounds  to  make  a  distinction  be- 
tween such  as  are  and  such  as  are  not  provided  with  a  muscular 
layer,  since  in  their  mode  of  formation  they  are  identical.  The 
most  important  matter,  in  order  to  comprehend  these  diverticula, 
is  the  condition  of  the  neigTiboring  'parts  wliicli  hound  it.  In 
this  respect,  we  see  in  the  most  unequivocal  manner  that  a  firm 
and  distinctly  contracted  tissue  lies  directly  against  the  apex  of 
the  diverticulum,  and  is  more  or  less  firmly  adherent  to  it,  in- 
deed entirely  surrounds  it,  or  reaches  out  to  it  only  with  its  radi- 
ating prolongations  or  bands.  In  b}^  far  the  greatest  number  of 
cases  we  find  circumscribed,  firm,  black  nodules,  which,  Ijang 
against  the  bronchi  or  trachea,  more  frequently  at  the  bifurca- 
tion, from  their  position,  form  and  coloring,  are  recognized  as 
shrunken  bronchial  glands,  and  they  not  unfrequently  enclose 
calcareous  deposits,  or  sometimes  a  decaying  black  mass.  The 
surrounding  connective  tissue  is  generally  distinctly  drawn  to- 
wards it  in  lines,  radiating  from  it  as  a  centre.  Frequently  these 
nodules  are  so  contracted  that  it  is  only  by  their  black  pigmen- 
tation that  they  can  be  recognized  as  the  remains  of  bronchial 
glands.  Sometimes  the  contracted  gland,  and  the  surrounding 
connective  tissue,  also  contracted,  and  occasionally  other  swollen 
glands,  are  involved  in  one  diffused  cicatricial  mass  of  considera- 
ble extent. 

In  some  cases,  but  rarely,  we  fail  to  find  any  evidence  of  ante- 
cedent contraction  of  bronchial  glands,  but  instead  we  find  radi- 
ating cicatricial  fibres  of  connective  tissue,  whose  extensive  con- 
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nection  with  the  diyerticnlum  is  equally  clear,  and  which  must 
be  considered  as  the  remains  of  a  chronic  mediastinitis  originat- 
ing in  some  way  unknown,  and  resulting  in  induration. 

Finally,  we  certainly  have  observed  single  cases  in  which  no 
contracted  tissue  could  be  found  on  the  periphery  of  the  diver- 
ticulum, while  the  condition  and  appearance  of  the  latter,  as 
regards  its  location,  form,  etc.,  caused  us  to  consider  it  a  traction 
diverticulum.  We  will  not  deny  that  possibly  another  explana- 
tion might  be  offered  for  one  or  the  other  of  these  cases,  and  that 
possibly  it  is  wrong  to  include  them  here.  But  since  it  is  well 
known  that  very  distinct  cicatrices  may  vanish  entirely  after  a 
number  of  years,  and  since  many  of  these  diverticula  have  surely 
been  in  existence  for  several  decades  before  being  observed  post- 
mortem, it  is  certainly  not  unfair  to  assume  in  these  cases  that  a 
less  distinct  cicatrix  has  in  time  totally  disappeared.' 

The  pathogenesis  of  traction-diver ticula  is  easily  gathered 
from  the  above  anatomical  description.  The  starting-point  is  an 
inflammatory  swelling  of  the  parts  immediately  adjoining  the 
oesophagus,  which  leads  to  a  firm  adhesion  between  this  inflamed  ' 
region  and  a  limited  portion  of  the  wall  of  the  oesophagus.  If 
cicatricial  induration  and  contraction  follow  in  these  inflamed 
regions,  since  they  are  also  adherent  to  less  yielding  structures 
(particularly  the  wall  of  a  bronchus),  they  must  draw  that  por- 
tion of  the  oesophageal  wall  outward.  This  method  of  origin  in 
the  great  proportion  of  cases  is  so  evident  from  the  anatomical 
appearances,  that  in  the  presence  of  such  preparations  there  can 
be  no  dispute  about  it.  Experience  tells  us  that  it  is  disease  of 
the  tracheal  and  bronchial  glands,  especially  those  at  the  bifurca- 
tion, which  is  the  most  frequent  cause  of  such  inflammation  ;  and 
it  is  the  dense  accumulation  of  these  glands  at  the  bifurcation, 
which  makes  the  corresponding  portion  of  the  cesopliagus  the 
seat  of  election  for  the  formation  of  these  diverticula. 

It  may  be  a  simple  inflammatory  swelling  of  these  glands,  or 
suppuration,  or  cheesy  degeneration  and  subsequent  softening, 

'  This  explanation  seems  the  most  probable  also  for  the  case  observed  by  Klebs, 
which  he  considered  a  small  tent-like  diverticulum,  of  congenital  origin,  and  which  was 
connected  with  the  trachea  at  the  bifurcation  by  a  firm  baud,  but  near  which  no  con- 
tracted gland  could  be  found. 
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which,  througli  the  periadenitis  they  excite,  cause  adhesion  to 
the  wall  of  the  oesophagus,  and  then,  when  they  contract,  produce 
the  diverticulum.  The  original  nature  of  the  process  cannot 
always  be  accurately  determined  from  an  observation  of  the  com- 
pletely formed  cicatrix. 

The  method  of  union  of  the  gland  with  the  OBSophageal  wall 
is  various,  and  accordingly  will  be  accompanied  by  varying 
appearances  in  the  diverticulum.  Either  the  gland  is  adherent 
only  to  the  outer  surface  of  the  muscular  layer,  or  the  periade- 
nitic  thickening  penetrates  into  the  muscular  layer ;  in  both  cases 
the  contraction  will  first  pull  the  muscular  layer  outward  and 
the  mucous  membrane  will  follow  ;  or  else  the  condensation  may 
have  extended  through  the  muscle  down  to  the  mucous  mem- 
brane, when  both  coats  will  be  drawn  out  together.  In  all  these 
cases  the  diverticulum  is  made  up  of  the  mucous  and  muscular 
layers.  Or  it  may  be  that  the  gland  is  glued  fast  immediately  to 
the  mucous  membrane  through  a  gap  in  the  muscular  fibres,  and 
this  we  can  explain  by  supposing  that  a  periadenitic  suppura- 
tion has  destroyed  a  portion  of  the  muscular  fibres  and  pressed 
forward  down  to  the  mucous  membrane. 

Certainly  in  many  such  cases,  during  the  early  period  of  the 
disease,  we  have  the  abscess  breaking  into  the  oesophagus.  If 
contraction  of  the  remaining  glandular  tissue  follows  quickly 
upon  the  escape  of  pus,  the  opening  of  perforation  will  soon  be 
closed,  and  the  mucous  membrane  will  be  drawn  out  through 
the  opening  in  the  muscular  fibres  ;  we  shall  then  have  a  funnel 
of  mucous  membrane  without  any  muscular  covering,  which, 
from  the  continuous  contraction,  will  be  drawn  out  more  and 
more,  and  may  also  press  aside  the  neighboring  muscular  fibres.^ 
Thus  we  can  best  explain  the  diverticula  in  which  the  mucous 
membrane,  particularly  at  the  deepest  part,  is  cicatrized,  and 
which  appear  black  from  the  black  substance  of  the  gland  glued 
fast  to  them  at  that  point. 

In  an  analogous  way  the  cause  of  a  diverticulum  is  more 
rarely  found  to  lie  in  contracting  bands  of  connective  tissue, 


'  Preparation  No.  IV.  in  Tiedemami's  dissertation  shows  a  case  in  process  of  forma- 
tion. 
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which  are  attached  to  a  limited  spot  on  the  CBSopliageal  wall. 
Although  this  chronic  mediastinitis  in  most  cases  is  associated 
with  disease  of  the  glands,  yet  it  may  occur  independently,  e.  g., 
as  an  accompaniment  of  pleuritis  or  of  caries  of  the  vertebra3,' 
and  as  such  deserves  special  mention. 

The  remote  causes  of  the  disease  which  produces  the  trouble 
are  not,  in  most  cases,  to  be  found.  A  priori,  it  is  probable  in 
many  cases  that  it  is  scrofulous  in  its  nature  from  the  simulta- 
neous affection  of  the  lymphatic  glands,  and  in  some  cases  it  has 
been  proven. 

■  See  Preparation  No.  IV.  in  Tiedemann,  and  one  case  which  we  oljserved  in  a 
child  one  and  a  half  years  old,  who  died  of  caseous  pneumonia. 

This  fact  also  supports  the  same  view,  viz.,  that  in  adults  the 
largest  contingent  of  cases  of  diverticula  has  been  furnished  by 
those  who  died  of  phthisis  and  those  affected  with  caries.  Another 
cause,  which  not  unfrequently  seems  to  give  rise  to  the  formation 
of  traction  diverticula  is  the  inhalation  of  gritty  particles  in  the 
air  (Chalicosis).  We,  as  well  as  Heller,  found  diverticula  repeat- 
edly in  cases  which  showed  the  characteristic  changes  of  chali- 
cosis in  the  lungs.  The  most  beautiful  as  well  as  the  clearest 
case  of  the  kind  was  that  published  by  Immermann,'^  observed  in 
the  polyclinic  at  Erlangen,  in  which,  among  other  pathological 
conditions  resulting  from  contraction  at  the  root  of  the  lung  and 
in  the  mediastinum  (stricture  of  branches  of  the  pulmonary  ar- 
tery, traction  diverticulum  of  the  right  bronchus),  we  found  also 
a  most  beautiful  traction  diverticulum  of  the  oesophagus,  and  a 
subsequent  chemical  examination  of  the  lungs  verified  our  sus- 
picion at  the  autopsy  that  the  trouble  originated  from  chalicosis. 

As  regards  the  period  of  life  when  traction  diverticula  are 
formed,  the  well-known  frequency  of  affections  of  the  bronchial 
glands  in  childhood  made  us  suspect  that  they  were  often  devel- 
oped at  this  time.  Experience  confirms  our  view,  for  both  we 
and  Heller  (Tiedemann)  found  diverticula  existing  already  in 
childhood. 


'  In  one  case  a  traction  diverticulum  was  found  associated  with  caries  of  the  dorsal 
vertebrae,  and  in  two  cases  with  caries  of  the  lumbar  vertebrse  and  psoas  abscess, 
Deutsch  Archiv  fUr  kliu.  Med.  Vol.  V.  18GU.  p.  335. 
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We  have  seen  them  in  children  of  one  and  a  half,  six,  and  eleven  years  of  age ; 
Heller  in  children  of  three  and  eight  years. 

We  met  with  six  cases  occurring  between  puberty  and  the 
thirtieth  year.  All  other  cases  (forty- three  in  number)  were  found 
between  the  thu-tieth  and  eighty-sixth  years  of  age,  which  tells 
us  nothing,  however,  concerning  the  period  at  which  they  were 
formed,  but  only  shows  that  in  most  cases  they  do  not  interfere 
with  life  or  health.  From  the  method  of  their  formation  we 
should  suppose  that  sex  would  have  little  influence  as  a  predis- 
posing cause.  In  fact,  we  found  that  of  54  cases,  29  occurred  in 
men,  and  25  in  women. 

JSTow,  as  regards  the  subsequent  history  of  these  diverticula 
and  their  pathological  significance,  it  would  appear  that,  after 
the  cicatricial  contraction  of  the  connective  tissue  is  over,  and 
the  diverticulum  is  formed,  it  ordinarily  remains  stationary.  Its 
depth  is  entirely  dependent  upon  the  amount  of  contraction.  It 
has  no  tendency  whatever  to  enlargement,  which  is  so  marked  in 
the  subsequent  history  of  pressure  diverticula.  The  small  quan- 
tities of  food  and  drink  which  enter  it  in  the  act  of  swallowing 
are  not  calculated  by  their  weight  to  cause  any  enlargement  in 
the  sac,  the  less  so  because  the  sac  is  directed  more  frequently 
upward  or  horizontally,  and  directly  forward,  than  downward. 
The  fact  also  that  it  is  frequently  imbedded  in  indurated  tissue, 
and  has  a  firm  wall  when  the  muscular  layer  is  involved,  would 
be  unfavorable  to  any  further  enlargement.  So  they  never  form 
those  extensive  sacs  which  could  cause  pressure  by  their  size,  and 
give  rise  to  further  disturbances. '  And  since  they  do  not  seem 
calculated  to  produce  any  dysphagia,  and  in  our  experience  do 
not  produce  any,  we  might  suppose  that  no  pathological  signifi- 
cance worth  speaking  of  could  be  attached  to  formations  of  so 
little  importance  as  harmless  cicatrices.  But  there  is  a  danger 
underlying  them,  which,  pregnant  with  many  further  dangers, 
makes  them  worthy  of  the  most  earnest  attention  of  pathologists, 

'  The  statement  by  Bokitansky,  that  "  these  diverticula  may  by  extensive  enlarge- 
ment become  imbedded  in  the  lung,"  we  can  only  explain  as  follows,  viz.,  that  by  an 
unusual  and  relatively  considerable  development  induced  by  great  shrinkage  of  sur- 
rounding parts,  they  may  extend  to  the  lung,  and  perhaps  also  between  the  bronchial 
glands  at  the  root  of  the  lung. 
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and  that  is,  as  we  liave  said  at  the  outset,  the  not  unfrequent 
occurrence  of  perforation  of  the  apex.  Usually  we  cannot,  by 
direct  observation,  tell  what  leads  to  this  perforation ;  a  priori  we 
might  suppose  it  could  take  place  from  within  outward,  or  the 
reverse,  from  without  inward.  And  both  forms  may  occur,  but  the 
former  must  be  the  more  frequent  manner.  At  least  one  cannot 
clearly  see  what  should  give  rise  to  ulceration  or  necrosis  in  these 
masses  of  indurated  tissue  which  bound  them,  which  are  so  indo- 
lent in  character,  and  so  little  prone  to  inflammatory  processes, 
unless  it  be  some  source  of  irritation  from  the  cavity  acting  upon 
the  mucous  membrane.  That  this  latter  may  lead  to  ulcerative 
destruction,  and  so  to  perforation,  is  not  only  clear  a  iniori^  but 
is  proved  from  experience  by  the  important  case  of  Rokitansky, 
who  first  exposed  to  us  the  deleterious  results  of  these  diverti- 
cula. '  In  this  case  it  was  a  small,  flat  piece  of  bone  with  sharp 
angles,  which  was  found  caught  in  the  opening  of  the  diverticu- 
lum, and  had  led  to  perforation  and  extensive  suppuration.*  In 
analogous  cases  observed  by  us  we  did  not  succeed  in  finding  any 
foreign  body.  Besides  pieces  of  bone,  it  may  be  fruit-pits  or 
other  hard  substances,  which,  imprisoned  in  the  diverticulum, 
set  up  the  same  trouble,  but  after  they  have  been  discharged 
through  the  perforation  may  easily  escape  observation.  But  soft 
portions  of  food  also  may  remain  in  the  diverticulum,  undergo 
putrefaction,  and  become  a  source  of  inflammation  and  ulcera- 
tion. 

When  the  inflammation,  thus  established,  has  led  to  ulcera- 
tive destruction  of  the  apex  of  the  diverticulum,  it  spreads  first 
into  the  adjacent  induration,  glued  fast  to  it,  i.  e.,  generally  into 
the  shrunken  bronchial  glands.  Then,  as  we  have  often  observed, 
a  fine  sound  will  pass  through  the  apex  of  the  sac,  into  a  cavity 
just  in  the  region  of  the  bronchial  glands,  encapsulated,  and 

'  Lehrbuch  d.  patholog.  Anatom.  Vol.  III.  1861.  p.  38. 

'  A  case  reported  by  Coester  (Berlin,  klin.  AVochenschr.  1870.  No.  43),  of  perfora- 
tion of  the  oesophagus  and  of  the  vena  cava  by  a  piece  of  bone,  perhaps  also  belongs 
here,  since  he  states  that  "  the  piece  of  bone  was  caught  in  a  protrusion  of  the  mucous 
membrane  of  the  oesophagus,  like  a  diverticulum;  "  but,  as  the  diverticulum  is  not  par- 
ticularly described,  we  cannot  be  sure  about  it.  Perhaps  he  refers  only  to  a  bulging  or 
protrusion  caused  simply  by  the  bone  itself.  Its  unusually  deep  situation  (one  and  a 
half  inches  above  the  diaphragm)  would  be  in  favor  of  the  latter  view. 
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filled  with  a  black,  crumbling  and  pap-like  mass,  wliicli,  by  pres- 
sure, can  be  made  to  flow  back  into  the  diverticulum.  This  state 
of  things  we  found  by  chance  in  a  patient  who  had  died  of 
another  disease,  and  had  given  no  evidence  during  life  of  any 
such  condition.  Accordingly,  it  would  appear  that  in  this  stage 
also  it  may  be  entirely  latent.  But  sooner  or  later  the  cavity, 
which  freely  receives  air  and  soft  food  undergoing  fermentation, 
will  become  ichorous,  and  now  the  process  extends  beyond  the 
region  of  the  bronchial  glands  into  the  mediastinal  connective 
tissue,  and  an  iiTegular,  sinuous  and  ichorous  cavity  is  formed, 
which,  creeping  along  through  the  whole  breadth  of  the  medias- 
tinal space,  attains  considerable  dimensions,  and  contains,  besides 
ichorous  pus,  black  fragments  (remains  of  bronchial  glands) 
either  lying  free  or  attached  to  the  wall,  and  also  calcareous 
particles  from  the  same  source.  For  some  time,  even  such  ichor- 
ous cavities  as  these  may  exist  without  producing  severe  symp- 
toms, but  now  the  process  extends  on  all  sides  in  the  direction 
of  organs  most  important  to  life,  viz.,  bronchi,  pleura,  lungs, 
pericardium,  pulmonary  artery,  and  aorta — all  of  these  may  be 
involved,  and  into  any  of  them  it  may  break ;.  and  thus  the  most 
various  and  severe  diseases  are  set  up,  apparently  spontaneously, 
which  lead  to  death — sometimes  slowly,  sometimes  more  rapidly, 
and  sometimes  instantaneously — and  are  only  explained  at  the 
autopsy,  and  perhaps  not  even  then,  if  the  oesophagus,  as  fre- 
quently happens,  is  not  thought  worthy  of  investigation. 

From  our  experience,  these  subsequent  diseases  with  a  fatal 
issue  are  usually  as  follows  in  frequency  :  the  most  frequent 
occurrence  is  'perforation  into  one  of  the  hroncld,  and  as  the 
ichorous  cavity  is  just  at  the  bifurcation,  often  into  both  of  the 
main  bronchial  tubes.  On  opening  these  near  the  bifurcation, 
we  find  the  wall  perforated  by  one  or  more  apertures  usually  the 
size  of  a  pin's  head,  but  sometimes  larger,  through  which,  by 
pressure  on  the  surrounding  tissues,  blackish  ichorous  pus  will 
be  seen  to  exude  into  the  lumen  of  the  bronchus,  and  now  by 
means  of  the  ichorous  cavity  a  fistulous  communication  is  estab- 
lislied  between  the  oesophagus  and  bronchus,  which,  on  account 
of  its  irregular  course,  cannot  always  be  easily  found  with  the 
sound. 
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Around  the  orifice  of  the  perforation,  and  extending  beyond 
it,  we  find  the  broncliial  mucous  membrane  most  intensely  red- 
dened and  quite  spongy  ;  nowhere  have  we  seen  it  so  beautifully 
granulated  as  at  such  spots  (granular  bronchitis).  It  may  be  that 
the  force  of  the  infiammation  will  now  be  spent  on  the  bronchitis, 
without  involving  the  lung,  and  we  cannot  deny  that  possibly 
restoration  may  yet  occur.  Perforations  of  the  bronchial  wall 
which  have  been  closed  by  cicatrization  are  frequently  found ; 
but  usually  these  are  direct  perforations  by  softening  of  bronchial 
glands,  without  any  communication  with  the  oesophagus,  which 
latter  materially  enhances  the  danger. 

But,  further,  the  ichorous  matter  in  the  bronchial  tube  may 
be  drawn  into  the  lung,  and  the  portion  of  lung  supplied  by  that 
bronchus  will  become  the  seat  of  gangrene,  from  contact  with 
the  foul  products,  and  the  end  will  be  fatal. 

A  woniau,  sixty-six  years  of  age  (Eiiangen,  October,  1864),  died  of  a  very  ob- 
scure disease,  which  did  not  admit  of  accurate  diagnosis.  The  autopsy  showed 
the  cause  of  death  to  be  a  very  extensive  double  gangrenous  pneumonia,  and  a 
slight  (right)  ichorous  jjleuritis.  In  the  right  bronchus  were  found  numerous  per- 
forations extending  from  an  ichorous  region  in  the  mediastinum,  into  which,  on 
the  opposite  side,  opened  a  funnel-shaped  diverticulum  of  the  oesophagus,  situated 
at  the  level  of  the  bifurcation  of  the  trachea. 

When  caverns  already  exist  in  the  lung,  fistulous  communica- 
tion may  be  formed  between  them  and  the  perforated  diverticu- 
lum, and  particles  of  food  entering  from  the  CBsophagus,  and 
undergoing  putrefaction,  may  set  up  gangrenous  destruction. 

Heller  observed  a  very  wonderful  case  of  this  kind  (Case  XIII.  in  Tiedemann's 
dissertation)  :  a  man,  seventy  years  old,  had  bronchiectatic  caverns  in  the  apices  of 
both  lungs,  of  which  one  communicated  directly  l)y  a  fistulous  tract,  and  the  other 
indirectly  through  a  pericesophageal  ichorous  tract,  with  a  perforated  traction 
diverticulum  in  the  oesophagus.  In  one  of  the  caverns  and  in  the  suppurating  area, 
besides  fat-crystals,  bacteria,  etc.,  there  were  found  striped  muscular  fibres,  as  an 
evidence  that  portions  of  food  had  penetrated  there,  and  the  wall  of  the  caverns 
showed  advanced  gangrenous  destruction. 

Or  else  death  follows  from  an  icliorous  2'>lc>uritis^  set  up  either 
by  the  suppurating  area  which  immediately  bounds  the  pleura, 
or  possibly  breaks  through  into  its  cavity,  or  perhaps  by  the 
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foul  material  drawn  into  the  lung  (before  the  lung  itself  becomes 
gangrenous). 

By  the  first  of  these  methods  we  must  explain  the  case  of  Rokitansky  already 
quoted,  in  which  the  conical  diverticulum,  perforated  by  a  sharp-edged  piece  of 
bone,  dipped  into  an  ichorous  accumulation,  which  had  laid  bare  some  of  the  ribs, 
and  at  the  same  time  the  pleural  covering  of  the  left  lower  lobe  of  the  lung  was 
gangrenous. 

The  latter  method  seems  the  most  probable  explanation  of  the  following  case : 
a  laborer  on  the  railroad,  fifty-four  years  old,  after  undergoing  surgical  treatment 
for  a  chronic  inflammation  of  the  shoulder-joint,  was  transferred  to  the  medical 
division,  on  account  of  symptoms  of  scurvy,  and  there  was  attacked  with  pleuritis 
of  the  right  side  and  bronchial  catarrh,  from  which  he  died  (Dresden,  March,  1860). 
The  autopsy  showed  an  extensive  pleuritic  exudation  on  the  right  side,  which  was 
purulent  and  ichorous,  and  greatly  compressed  the  lung.  The  compressed  lung 
was  of  a  bad  color,  and  had  a  gangrenous  odor.  The  bronchi  of  the  right  side 
contained  a  dirty  gray  material.  In  the  right  main  bronchus  was  found  a  beautiful 
granular  bronchitis,  spreading  from  a  perforation  the  size  of  a  pea,  which  led  into 
a  bulging  ichorous  cavity  the  size  of  a  cherry,  situated  in  the  mediastinum,  at  the 
level  of  the  bifurcation  of  the  trachea.  In  the  oesophagus  there  were  found  at  the 
same  level  two  small  funnel-shaped  diverticula,  which  communicated  by  perfora- 
tion with  the  ichorous  cavity.  Beside  this  there  was  found  a  total  adhesion  of  both 
layers  of  the  pericardium,  apjjarently  quite  recent. 

Pericai'ditis  also  may  be  caused,  just  as  is  the  pleuritis,  by 
the  neighboring  ichorous  region,  sometimes  with  and  sometimes 
without  perforation  of  the  pericardium — in  the  former  case 
accompanied  by  entrance  of  air  into  the  sac  {pneumoioericar' 
diwm).  Apparently  pericarditis  occurs  more  frequently  than 
pleuritis,  which  may  be  explained  by  the  nearer  relations  of  the 
pericardium  to  the  region  of  the  bifurcation.  While  this  peri- 
carditis in  many  cases  tends  to  death,  in  others  restoration  seems 
to  take  place.  At  all  events,  we  found  adhesion  of  the  pericar- 
dial layers  associated  with  traction  diverticula,  a  remarkably 
frequent  occurrence  (in  eighty-four  cases  it  occurred  nine  times  ; 
in  eight  was  total,  and  in  only  one  partial),  without  in  most 
cases  finding  at  the  autopsy  any  other  explanation  for  this  peri- 
carditis. 

In  the  case  just  reported,  the  clearly  recent  character  of  the  adhesion  ("  appar- 
ently fresh,  delicate  connective  tissue,  with  a  jelly-like  infiltration  ")  would  seem  to 
indicate  a  causal  connection  of  the  pericarditis  with  the  fatal  sickness.    In  the 
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other  cases,  in  ■which  the  appoariince  of  the  adhesions  gives  no  clue  to  their  age, 
there  is  only  the  frequency  of  its  occurrence  simultaneously  with  diverticula,  and 
the  lack  of  any  other  explanation  of  the  pericarditis,  which  would  indicate  the 
causal  relation  of  the  two.  Yet  we  should  not,  for  this  reason,  suppose  that  the 
pericarditis  can  only  be  caused  by  perforation  of  the  diverticulum,  for  it  might  bo 
occasioned,  at  the  time  of  the  formation  of  the  diverticulum,  by  fresh  disease  of 
the  bronchial  glands,  which,  by  their  subsequent  cicatrization,  exercised  the  trac- 
tion on  the  oesophagus.  But  that  perforation  of  the  diverticulum  may  lead  to 
pericarditis,  and  to  death  by  this  means,  was  proved  by  a  case  which  G.  Mer- 
kel  observed  at  Nuremberg,  and  afterwards  examined  post-mortem  in  our  presence. 
Here,  together  with  a  diverticulum  of  the  cesoi^hagus  perforating  into  the  medias- 
tinum, the  cause  of  death  was  found  to  be  an  enormous  fibrinous  and  hemorrhagic 
(and  at  the  same  time  tuberculous)  pericarditis.  No  perforation  of  the  pericardial 
sac  could  be  found. 

As  an  example  of  pneumopericardium  resulting  from  perforation  of  the  oesopha- 
gus, I  would  cite  a  recently  reported  case  by  Forsyth  Meigs  (American  Journ.  of 
Med.  Sci.  1875.  See  Centralbl.  f.  d.  med.  Wiss.  1875.  No.  34).  A  man,  eighteen 
years  old,  was  attacked  with  a  double  pleurisy  as  a  result  of  getting  his  feet  wet(?). 
Four  weeks  later  tympanitic  percussion-sound  and  loud,  gurgling  rales  were  heard 
over  the  pericardial  space.  Two  days  later  he  died.  At  the  autopsy  the  pericar- 
dium was  found  distended  with  gas,  containing  also  a  reddish  brown  fluid  and 
clots;  was  thickened,  rough,  and  shaggy.  In  the  oesophagus,  one  quarter  of  an 
inch  below  the  bifurcation  of  the  trachea,  was  found  a  hole  half  an  inch  in  diam- 
eter, with  irregular,  ulceratqd  margins,  whicli  led  directly  into  the  pericardium. 
Dr.  Meigs  thinks  that  the  rupture  took  place  from  the  pericardium  into  the  oesoph- 
agus. The  reverse,  however,  is  far  more  probable.  Certainly,  from  the  report,  we 
cannot  say  that  the  case  surely  was  one  of  perforated  diverticulum,  but  it  is  quite 
possible  that  the  protrusion  was  overlooked,  for  when  the  surrounding  disturbance 
is  extensive,  it  may  become  indistinct. 

Finally,  the  immediate  vicinity  of  the  large  blood-vessels  is  a 
further  source  of  danger  to  life.  Death  may  instantly  carry  off 
individuals  who  were  apparently  in  perfect  health,  by  perforation 
of  the  arterial  trunks  (the  pulmonary  artery  as  well  as  the  aorta) 
which  have  been  undermined  and  corroded  by  the  ichorous  con- 
dition of  the  adjoining  parts. 

We  can  quote  authentic  cases  of  perforation  of  the  aorta  and  also  of  the  pulmo- 
nary artery  arising  from  a  diverticulum.  Perforation  of  the  aorta,  and  of  the  bron- 
chus as  well,  was  observed  by  G.  Merkel,  as  I  learn  from  his  own  lips.  I  saw  a 
sudden  death  from  perforation  of  the  pulmonary  artery  in  a  case  which  was  very 
interesting  from  many  points  of  view  (Erlangcn,  March,  1871).  A  servant,  seventy 
years  of  age,  who,  in  liis  latter  days,  busied  himself  about  the  railway  station,  but 
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who  for  several  days  had  raised  a  little  blood,  suddenly  fell  fainting,  with  a 
severe  hemorrhage,  recovered  himself  again,  but  died  at  one  o'clock  at  night.  We 
found  a  perforated  traction  diverticulum  of  the  a3sophagus,  which  led  into  an  ichor- 
ous cavity  in  the  mediastinum ;  this  had  undermined  and  corroded  the  left  pulmo- 
nary artery  for  a  considerable  distance,  which  was  perforated  by  a  rent  one  and  a 
half  centimetres  long  into  the  mediastinal  cavity.  Both  pulmonary  branches  were 
narrowed  at  the  root  of  the  lung.  The  stomach  was  distended  by  an  enormous 
blood-clot.    In  this  case  also  there  was  total  obliteration  of  the  pericardial  sac. 

Thus  we  see  how  health  and  life  are  surrounded  by  most  seri- 
ous dangers  in  individuals  who  are  the  subjects  of  these  insignifi- 
cant formations,  and  from  the  outset  the  occurrences  which  call 
forth  this  danger  are  not  less  insignificant.  Accordingl}^,  one 
will  be  well  repaid  by  an  attempt  to  bring  to  light  and  make 
accessible  these  insidious  enemies  of  diagnosis  hidden  away  in  a 
corner.  But,  alas  !  thus  far  there  is  but  little  prospect  of  it.  The 
depth  at  which  they  are  usually  situated  makes  them  inaccessi- 
ble by  oesophagoscopy.  An  investigation  with  a  sound,  prefera- 
bly a  fine  one  (and  the  greatest  precaution  is  urged  in  their  use, 
especially  in  these  diverticula),  will  best  give  us  information,  and 
perhaps  render  a  pretty  accurate  diagnosis  possible,  but  cer- 
tainly only  in  those  cases  in  which  the  cavity  of  the  diverticu- 
lum is  directed  downward.  When  it  is  directed  horizontally  or 
upward,  the  sound  will  pass  by  unimpeded. 

Thus  far  we  cannot  expect  to  get  much  help  for  our  diagnosis 
from  indirect  symptoms.  No  dysphagia  has  been  observed  to 
arise  from  the  existence  of  the  diverticulum  jper  se.  In  none  of 
our  cases  was  anything  known  of  such  difficulty,  and  dysphagia 
is  not  even  a  probable  S3nnptom,  since  the  passage  of  food  and 
drink  cannot  be  impeded  by  the  presence  of  the  diverticulum — 
indeed,  can  scarcely  be  made  painful.  At  most  it  is  possible  that 
large,  firm  morsels,  pieces  of  meat,  or  the  like,  may  by  chance 
become  caught  in  the  diverticulum.  These,  however,  will  usu- 
ally soon  pass  down.  And  it  is  on\y  in  swallowing  firm  bodies 
that  there  is  danger  lest  they  be  cau.oht  in  or  puncture  the  diver- 
ticulum. Yet  it  is  possible  that  the  awakened  attention,  when 
once  the  interest  of  the  practitioner  in  this  condition  has  been 
aroused,  may  discover  many  apparently  insignificant  symptoms 
which  will  be  of  value  in  diagnosis.    A  frequent  detention  of 
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food  at  a  fixed  spot,  pretty  .o\v  down,  particularly  the  slight 
delay  of  granular  food,  like  barley  or  rice  (to  which  Tiedemann 
calls  attention),  when  we  can  exclude  the  existence  of  stenosis, 
should  be  held  to  be  suspicious,  although  such  symptoms  may 
have  several  explanations. 

When  the  sequela?  already  described  (upon  the  symptomatol- 
ogy and  diagnosis  of  which  this  is  not  the  place  to  speak)  have 
come  on  apparently  without  any  external  cause,  the  observing 
and  cautious  physician,  familiar  with  the  facts  here  laid  down, 
will  consider  this  possibility,  even  though  a  sure  diagnosis  can 
scarcely  ever  be  made,  and  when  the  autopsy  clears  up  the 
nature  of  the  disorder,  which  remained  so  obscure  during  life, 
he  will  perhaps  not  fail  to  investigate  the  condition  of  the  all- 
important  region.  As  regards  the  perforation  of  the  ichorous 
region  into  the  bronchus,  which,  as  we  saw,  sometimes  accom- 
panies and  sometimes  actually  produces  the  more  severe  symp- 
toms, a  somewhat  sudden  expectoration  of  sputa  of  an  intense 
black  color  will  be  a  very  suspicious  sign,  since  the  ichorous 
fluid  is  always  intensely  black  from  the  coloring  matter  of  the 
necrosed  and  crumbling  bronchial  glands. 

As  regards  treatment^  there  naturally  can  be  none  directed 
towards  the  removal  of  the  diverticulum,  or  closure  of  its  cavity, 
even  if  we  succeeded  in  diagnosticating  its  presence.  The  hope- 
less attempt  to  close  the  diverticulum  by  the  employment  of  irri- 
tants, as  was  actually  proposed  for  pressure  diverticula  (Dendy), 
might  here  be  followed  by  the  most  disastrous  results,  by  assist- 
ing the  perforation.  Accordingly,  our  only  resource  would  be 
by  prophylaxis  to  avoid  the  approach  of  danger,  to  make  it  a 
matter  of  duty  with  the  patient  to  use  the  greatest  caution  in 
eating  and  drinking,  carefully  to  avoid  swallowing  hard  sub- 
stances, and  mostly  to  subsist  on  soft  food  or  fluid  nourishment. 
It  might  be  well  also  to  recommend  to  the  patient  to  drink 
immediately  after  his  meal,  in  order  to  wash  out  any  remains  of 
food  from  the  diverticulum. 

When  the  secondary  affections  have  appeared,  it  would 
scarcely  be  possible  to  vary  the  treatment  appropriate  to  each 
disease,  in  consequence  of  a  knowledge  of  the  underlying  cause, 
and  hence  we  ought  to  succeed,  early  in  the  disease,  before  the 
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ichorous  region  is  greatly  extended,  in  introducing  antiseptic 
substances  through  the  oesophagus,  which  of  itself  would  not  be 
impossible.  These  are  only  suggestions  and  hints,  but  yet  they 
do  not  seem  superfluous.  By  following  them,  we  may  in  time 
perhaps  succeed  in  making  the  demon  of  disease  light  for  an- 
other inch  of  his  domain. 

Symptoms,  Diagnosis,  and  Termination. 

a.  Simple  diffuse  ectasice,  without  stenosis  of  the  oesophagus, 
whether  they  arise  from  chronic  inflammation,  from  an  injury,  or 
from  nerve-paralysis,  cause  so  great  an  obstruction  to  the  regu- 
lar ingestion  of  food  that,  as  we  learn  from  the  above  reported 
observations  of  these  rare  cases,  they  must  give  rise  to  the  most 
severe  dysphagia,  vomiting,  regurgitation  of  the  greater  part  of 
the  ingesta,  pain,  a  sense  of  constriction  in  the  chest,  and  labored 
respiration.  The  intensity  and  constancy  of  these  symptoms 
will  depend  upon  the  size  and  distention  of  the  ectasia,  and  not 
less  on  the  condition  of  the  muscular  coat  of  the  oesophagus. 

Slight  partial  dilatations  of  the  oesophagus  when  the  muscu- 
lar coat  is  in  good  condition,  frequently  enough  will  not  be  rec- 
ognized during  life,  or  will  only  cause  a  slight  trouble  while  eat- 
ing, easily  removed  by  drinking,  and  of  this  neither  the  patient 
nor  those  about  him  will  be  conscious,  nor  will  it  be  brought  to 
the  attention  of  his  physician.  In  ectasise  of  medium  size,  from 
the  mild  character  of  the  symptoms,  the  diagnosis  cannot  go  be- 
yond the  region  of  the  possible,  or,  at  most,  the  probable.  But 
even  the  more  serious  disturbances  in  ectasise  of  large  size  will 
hardly  authorize  a  precise  diagnosis  ;  it  will  only  be  a  probable 
diagnosis,  arrived  at  by  exclusion.  If  we  can  recognize  the  ab- 
sence of  stenosis,  or  any  other  obstruction  in  the  oesophagus, 
that  would  be  in  support  of  the  existence  of  a  simple  diffuse 
ectasia,  yet  the  absence  of  any  obstruction  to  the  passage  of  the 
sound  should  be  established  as  a  constant  condition  by  repeated 
examinations,  in  order  to  avoid  mistaking  it  for  a  diverticulum, 
in  which  it  sometimes  happens  that  the  sound  will  several  times 
in  succession  pass  freely  by  the  opening  of  tlie  sac  without  hin- 
derance.    Moreover,  in  using  the  sound,  the  abnormal  readiness 
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with  wliicli  the  tip  will  be  found  to  enter  the  ectasia,  and  to  be 
freely  moved  about  when  there,  is  not  unimportant. 

As  regards  the  auscultatory  phenomena  and  their  aid  in  diag- 
nosis, we  must  wait  for  further  observations.  A  priori  it  is  not 
improbable  that  a  change  in  the  acoustic  phenomena  may  accom- 
pany a  change  in  the  calibre  of  the  tube  during  the  act  of  swal- 
lowing, but  the  statements  of  Hamburger  are  not  calculated  to 
awaken  in  us  confidence  in  the  accuracy  of  his  observations. 

"Relaxations  of  lesser  grade,"  says  Hamburger  (loc.  cit.  p.  182"),  "are  recog- 
nized from  the  fact  that  the  bolus  is  perceived  to  be  not  contracted,  but  enlarged 
at  its  lower  end,  so  that,  instead  of  the  inverted  egg  shape,  it  assumes  a  shape  like 
a  funnel.  If  the  loss  of  muscular  activity  increases,  then  the  bolus  no  longer  has 
this  form,  but  gives  one  the  iuipressou  as  if  a  long,  thin  cord  were  passing  through 
the  oesophagus.  The  diameter  of  this  cord  depends  upon  the  condition  of  the  up- 
per third  of  the  oesophagus.  If  this  is  in  a  healthy  condition,  then  it  seems  to  be  a 
moderately  thick  cord,  which  is  driven  joretty  rapidly  through  the  lower  diseased 
portion.  But  if  the  muscular  energy  in  the  upper  third  is  also  diminished,  then  we 
seem  to  hear  a  threadlike  cord  slowly  running  through.  In  limited  dilatations, 
particularly  when  circular,  we  hear  distinctly  how  the  bolus  is  driven  into  the  cav- 
ity of  the  ectasia  by  removal  of  all  muscular  opposition,  as  rain  is  driven  by  the 
wind,  so  that  we  are  in  a  iJosition,  by  our  ear,  to  recognize  the  depth  and  breadth 
of  the  ectasias  in  all  their  dimensions." 

How,  in  single  cases  of  diffuse  ectasia,  the  symptoms  of  dila- 
tation may  entirely  disappear,  to  return  again  with  their  original 
or  even  increased  intensity,  can  only  be  explained  by  supposing 
that  the  force  of  the  muscular  tissue  of  the  oesophagus,  which 
has  suffered  from  one  or  several  of  the  above-mentioned  injurious 
influences,  e.  ff.,  acute  or  chronic  inflammation,  can,  for  a  long 
time,  be  completely  restored.  Return  of  the  old  or  new  noxious 
influences  will  sooner  or  later  cause  renewal  of  the  trouble,  which 
finally  destroys  the  power  of  the  muscular  tissue  of  the  oesopha- 
gus. These  occurrences  are  analogous  to  the  fluctuations  so  fre- 
quently observed  in  functional  disturbances  of  the  heart,  intes- 
tine, and  bladder. 

Tlie  enormous  cEsophageal  ectasia  which  Davy  observed  in  a  farmer  thirty-eight 
years  of  age,  and  which,  as  it  appeared,  arose  from  lifting  a  heavy  weight,  did  not 
cause  death  until  ten  years  later.  At  first  he  had  pain  in  the  course  of  the  oesopha- 
gus, vomiting  of  food,  mucus,  etc.,  then  an  improvement  took  place,  and  for  fite 
year$  the  yatient  toas  entirely  free  from  all  disturbances.    But  then  they  returned 
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■with  violence,  and  death  followed  from  inanition  in  consequence  of  obstruction  to 
the  introduction  of  food.  Besides  the  enormous  ectasia  (circumference  at  the  car- 
dia  9",  fartlier  up,  6"),  there  were  found  numerous  white  spots  upon  tlie  mucous 
membrane,  which  were  believed  to  be  cicatrized  ulcers.  The  cardia  would  admit 
two  fingers,  and  the  stomach  was  also  dilated. 

h.  Partial  ectasicB  or  dwertieida,  when  of  moderate  size,  may 
also  entirely  escape  observation ;  the  reasons  for  this  we  have 
given  in  full  on  page  82.  It  is  quite  different,  however,  when 
the  diverticula  have  attained  such  a  size  that  portions  of  food 
and  foreign  bodies  may  be  caught  and  concealed  in  them.  The 
disturbances,  though  very  slight  at  first,  will  soon  become  in- 
tense, and  very  often  the  interference  with  nutrition,  owing  to 
the  diverticulum,  will  terminate  ultimately  in  death.  The  dis- 
turbances are  various,  according  to  the  location  and  size  of  the 
ectasia,  as  well  as  the  condition  of  the  mucous  membrane.  The 
leading  symptom  is  the  detention  of  food  at  a  fixed  spot,  with 
regurgitation  of  the  same  sooner  or  later,  while  at  other  times  no 
dysphagia,  or  none  worth  mentioning,  exists.  At  one  time  the 
sound  will  strike  against  an  impassable  barrier  at  a  given  spot, 
through  which  even  the  finest  instruments  will  not  pass,  while 
at  another  time  (particularly  when  the  sac  is  entirely  empty)  the 
largest  sounds  will  pass  through  the  affected  spot  without  the 
least  difficulty.  The  smaller  the  diverticulum,  the  narrower  its 
mouth,  and  the  emptier  of  food  is  the  sac,  the  more  frequently 
will  the  latter  condition  be  found,  while  the  former  condition 
— i.  e.,  imprisonment  of  the  sound  in  the  sac — will  be  more  con- 
stant when  the  sac  is  of  large  dimensions,  has  an  opening  of  con- 
siderable size,  and  is  filled  with  food.  The  large  and  distended 
diverticulum  places  itself  in  the  vertical  axis  of  the  oesophagus, 
and  pushes  aside  the  normal  walls  of  the  oesophagus  from  their 
true  direction.  Under  these  circumstances,  nine  times  out  of 
ten,  the  sound  will  pass  directly  into  the  sac,  and  only  when 
the  same  is  completely  emptied  (a  rare  occurrence  in  large  diver- 
ticula), and  now  hangs  as  a  fiabby  appendix  outside  of  the  verti- 
cal axis,  will  the  sound  pass  into  tlie  portion  of  the  oesophagus 
below  the  entrance  of  the  sac.  The  accompanying  diagrammatic 
figures  show  the  passage  of  the  sound  in  cases  of  large  diverti- 
cula when  filled  and  when  empty.    But  it  is  just  this  variation 
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in  the  results  of  passing  an  instrument  in  the  same  individual, 
and  the  continuous  absence  of  evidences  of  stenosis,  which  form 
tlie  strong  points  in  the  diagnosis  of  a 
diverticuhmi. 

Next  in  order  come  a  series  of  im- 
portant symptoms  :  first  of  all,  the 
recognition  of  a  swelling  in  the  neclc, 
coming  on  after  eating,  and  diminishing 
or  disappearing  after  vomiting  or  eruc- 
tation ;  the  same  may  be  unilateral  or 
bilateral,  beside  the  trachea,  pushing  it 
forward  and  looking  like  a  tumor. 

Pressure  on  the  tumor,  particularly 
by  patients  who  have  acquired  skill  in  fio.  r-passago  ot  no.  s-paasage  or 

the  sound  when      the  sound  when 

doing  it,  will  partially  or  completely  the  diverticulum  thcjiiverticuium 
evacuate  it,  and  a  splashing  or  gurg- 
ling sound  will  be  heard  at  the  time.  In  such  cases  the  patient 
sometimes  has  the  power  of  preventing  the  filling  of  the  sac  at 
the  time  of  eating,  by  making  pressure  upon  the  neck  at  the 
level  of  its  entrance  into  the  oesophagus. 

In  the  case  observed  by  Betz  *  (stenosis  of  the  oesophagus,  and  a  diverticulum 
between  the  oesophagus  and  vertebral  column,  6  ctms.  deep,  and  almost  the  same 
wide),  by  making  pressure  at  the  base  of  the  neck,  a  gurgling  sound  was  produced 
which  was  audible  all  over  the  room.  The  same  was  produced  in  a  less  degree  by 
swallowing  also. 

If  the  sac  is  large  and  tense,  by  the  pressure  it  exercises  on 
surrounding  parts,  e.  g. ,  the  nerves  passing  down  the  neck  (the 
pneumogastrics,  the  recurrent  laryngeals,  the  phrenics,  etc.),  next 
upon  the  vessels,  particularly  the  veins,  and  finally  upon  the 
trachea  itself,  it  may  cause  serious  disturbances  in  innervation, 
in  the  circulation  and  respiration.  These  troubles  are  not  want- 
ing in  diverticula  which  hang  down  into  the  thorax,  but  they  are 
more  rare  in  consequence  of  the  more  yielding  nature  of  the  sur- 
rounding organs.  Accordingly  observations  are  on  record  where 
l^ressure  was  exerted  upon  the  innominate  veins,  the  vense  cavse, 
the  pulmonary  arteries  and  the  auricles,  the  trachea,  and  bronchi. 


'  A  contribution  to  (Esophageal  Ealea.    Memorabilien.  1872.  No.  10. 


88     ZENKER  AND  VON  ZIEMSSEN. — DISEASES  OF  (ESOPHAGUS. 

The  regurgitation  of  food  from  the  sac  is  common  to  all  the  larger 
sacculated  dilatations.  The  food  is  more  or  less  changed,  accord- 
ing to  the  length  of  time  it  has  remained  in  the  sac,  and  to  the 
patient  has  either  a  sweetish,  insipid,  or  foul  taste.  The  change 
of  starchy  food  into  grape  sugar  by  the  action  of  the  saliva  takes 
place  very  rapidly  in  the  sac,  while  the  putrefaction  of  albumi- 
nous elements  requires  a  longer  time,  and  only  occurs  when  the 
sac  is  large,  or  of  such  a  shape  and  so  situated  as  not  to  dis- 
charge its  contents  till  some  time  after  eating.  In  these  cases 
there  is  a  formation  of  sulphuretted  hydrogen  gas  and  other 
foul  gases,  which  render  the  patient's  breath  foetid. 

The  termination  of  oesophageal  dilatations  of  large  size  is 
almost  always  unfavorable,  though  death  may  not  occur  till 
after  years  of  suffering. 

The  dangers  which  these  troubles  induce  in  their  subsequent 
course  are :  first,  diminished  introduction  of  food,  Avliich,  since 
the  diverticula  from  the  constantl}^  repeated  entrance  of  food, 
and  the  degenerative  processes  in  the  tissues  of  the  walls  steadily 
increase  in  size,  finally  leads  to  total  inanition,  especially  when 
we  cannot  succeed  any  longer  in  passing  the  sound  into  the 
stomach  and  thus  introducing  nourishment.  Under  such  circum- 
stances the  sufferings  become  unendurable,  and  are  calculated  to 
drive  the  patient  to  suicide. 

There  may  be  also,  in  rare  cases,  a  sudden  termination  of  life 
by  the  compression  of  vital  organs  within  the  thorax. 

Prognosis  and  Treatment. 

From  what  precedes,  it  will  be  seen  that  the  prognosis  will 
always  be  very  grave  when  the  existence  of  an  extensive  diffuse 
or  partial  ektasia  has  been  established. 

In  treatment,  our  first  endeavor  will  naturally  be  to  properly 
nourish  the  patient,  and  for  this  purpose  the  exclusive  use  of 
fluids,  and  the  introduction  of  fluid  nourishment  through  the 
sound  when  we  succeed  in  introducing  it,  is  indicated.  It  is 
sometimes  necessary  in  desperate  cases  to  leave  a  soft  sound  for 
many  days  in  the  stomach,  when  we  have  fortunately  been  suc- 
cessful in  passing  it,  although  the  irritation  caused  by  long 


DILATATIONS. 


89 


retention  of  the  sound  may  result  in  ulceration.  Artificial  nour- 
ishment by  the  rectum  must  also  be  employed  at  an  early  stage. 

Electric  irritation  of  the  oesophageal  muscles  by  the  aid  of  an 
oesophageal  electrode,  with  the  object  of  producing  a  cure,  is  to 
be  recommended,  and  promises  favorable  results  in  paralyzed 
conditions  of  the  muscular  tissue  (see  under  the  head  of  Neuroses 
of  the  (Esophagus).  From  the  favorable  results  in  Walden- 
burg  s  case  (loc.  cit.),  the  percutaneous  introduction  of  the  elec- 
tric current  directly  upon  the  sac  should  be  tried  even  in  diver- 
ticula. 

The  radical  cure  of ,  diverticula  by  operative  procedure  from 
without  is  at  the  present  time  one  of  our  vain  wishes  ;  yet  we 
should  hope  that  even  this  operation,  conducted  on  Lister's  plan, 
might  at  some  future  day  be  performed  without  danger.  Noth- 
ing is  to  be  hoped  from  attempts  to  destroy  the  diverticula  by 
the  introduction  of  astringent  or  irritating  materials  through  the 
pharynx — at  least  from  our  experience  thus  far,  and  from  con- 
sideration of  the  fact  that  we  cannot,  by  compression  or  any 
other  procedure,  prevent  the  entrance  of  food,  or  of  mucus  and 
saliva,  into  the  diverticulum,  even  for  a  short  time. 
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SOLUTIONS  OF  CONTINUITY  IN  THE 

(ESOPHAGUS. 


RUPTURES  AND  PERFORATIONS. 


Patliology  and  Etiology. 

Among  the  solutions  of  continuity  in  the  oesophageal  wall 
through  its  whole  thickness  (and  it  is  only  such  that  we  consider 
here),  we  are  accustomed  to  distinguish  between  rents  by  vio- 
lence and  occurring  suddenly,  in  a  wall  previously  healthy,  but 
arising  from  causes  within  the  tube — i.  e.,  ruptures  (traumatic 
lacerations  by  bullet- wounds  or  perforating  wounds  are  not  here 
included) — and  the  more  gradual  piercing  of  the  wall  by  morbid 
^roQ,ii?>^Q^— perforations. 

Solutions  of  continuity  caused  by  swallowing  foreign  bodies,  in  so  far  as  these 
foreign  bodies  serve  to  wound  the  wall,  and  not  merely  to  destroy  it  by  inflamma- 
tion or  by  pressure,  are  best  distinguished  from  perforations  by  the  term  internal 
wounds.  These  also  we  shall  not  consider  here,  for  they  belong  properly  in  the 
domain  of  surgery,  and  are  fully  considered  in  surgical  text-books.  See  particu- 
larly Kocnig,  loc.  cit.  p.  51. 

1.  Ruptures  (including  Softening). 

Ruptures  of  the  oesophagus,  which  take  place  in  a  healthy  or 
relatively  healthy  condition  in  the  form  of  a  sudden  catastrophe, 
with  the  most  alarming  symptoms,  and  forming  the  only  cause 
of  death,  are  certainly  of  rare  occurrence,  but  yet  are  authenti- 
cated by  a  number  of  trustworthy  observations. 
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The  number  of  well-established  cases — i.  e.,  those  in  whicli  the  symptoms  during 
life,  together  with  the  post-mortem  discoveries,  distinctly  prove  that  the  rupture  of 
the  cesopliagus  found  at  the  autopsy  took  place  during  life,  and  must  be  considered 
as  tlie  only  cause  of  death,  amount  to  nine.  They  are  as  follows:  Boerhaave, 
Atrocis  nec  descripti  prius  morbi  historia.  Lugd.  Batav.,  1724  (Opuscula  omnia. 
1738.  No.  X.  p.  ^S).—DryLlen,  Med.  Commentaries.  Edinburgh,  1788.  Vol.  III.  p. 
308. —  Oppoher,  Wiener  med.  Wochenschr.  1851.  p.  65. — Ilabei'shon,  Patholog.  and 
Practical  Observ.  on  Diseases  of  the  Alimentary  Canal,  London,  1857  (Schmidt's 
Jahrb.  Vol.  100.  p.  259),  The  same  was  previously  reported  by  King  and  Com- 
ley,  Guy's  Hospital  Reports.  Apr.,  1843.  Schmidt's  Jahrb.  Supplementary  Vol. 
No.  IV.  p.  275). — Jos.  Meyer  (case  from  Schoenlein's  clinic),  Pr.  Ver.  Zeitung.  N. 
F.  I,  39-41,  1858  (Schmidt's  Jahrb.  Vol.  101.  p.  \9>%—GramatzTci  (case  from 
Leyden's  clinic),  Koenigsberger  Inaugur.-Dissert.  1867.  —  Griffin,  Lancet.  1869. 
Vol.  IL  p.  337.  Sept.  4:.— Charles,  Dublin  Quart.  Journ.  of  Med.  Sci.  1870.  VoL 
L  p.  311. — Fitz,  Americ.  Journ.  of  the  Med.  Sci.  Jan.,  1877.  p.  17.  (Arcliives 
G6n.  April,  May,  1877.) 

The  work  last  named,  besides  the  very  full  report  of  his  own  case,  contains  an 
almost  complete  collection  of  all  reported  cases,  with  an  excellent  criticism  upon 
them,  which  is  only  here  and  there  a  little  wide  of  the  mark.  As  a  result  of  his 
studies,  he  only  admits  two  or  three  of  the  above  as  belonging  properly  in  the  list. 
Our  own  view,  which  does  not  accord  fully  with  that,  we  shall  elaborate  in  what 
follows.  Oppolzer,  unfortunately,  has  described  his  case  so  aphoristically,  that 
only  his  high  authority  and  well  known  accuracy  would  cause  us  to  place  it  here 
without  hesitation.  Other  cases  cited  as  examples  of  rupture  of  the  oesophagus 
surely  may  be  excluded,  since  in  them  death  clearly  was  caused  by  other  diseases, 
no  symptoms  during  life  led  to  a  suspicion  of  rupture,  and  the  rent  found  at  the 
autopsy  must  be  considered  as  an  accidental  discovery,  and  dependent  upon  ante- 
cedent softening  of  the  oesophagus.  In  this  class  belong  the  cases  of  Thilow, 
Baldingev's  neues  Magazin  fiir  Aerzte.  Vol.  12.  1790.  p.  114.  Kade,  De  morbis 
ventriculi.  Halje,  1798.  p.  17.  Ouerseiit,  Bulletin  de  la  Facultfi  de  Medecine  de 
Paris.  1812.  Vol.  I.  p.  73.  Bouillaud,  Archives  genGrales.  Vol.  I.  1823.  p. 
531. 

The  case  of  Boerhaave  is  so  wonderful  in  itself,  and  was  so  carefully  observed 
and  described,  that  it  demands  a  complete  report  here  as  a  typical  example  of  this 
rare  form  of  disease ;  and  this  all  the  more,  since  it  is  often  quoted,  but  appears  to 
be  but  little  understood,  and  since  Fitz,  who  has  learned  it  from  a  very  incomplete 
epitome,  casts  doubt  on  the  accuracy  of  Boerhaave's  explanation.  One  will  be 
repaid,  while  laboriously  studying  out  in  dull  Latin  the  account  of  the  case,  in 
which  none  of  the  least  important  particulars  are  omitted,  by  the  clear  insight  he 
will  gain  into  tlie  thought  and  action  of  this  great  physician  in  this  case — so  aston- 
ishing, from  its  strange  nature,  to  the  man  of  large  experience.  We  see  him,  with 
all  the  acuteness  of  his  intellect,  vainly  endeavoring  during  life  to  discover  the 
nature  of  this  sickness,  wliich  burst  forth  with  such  violence  ;  we  follow  him  step 
by  step  at  the  autopsy,  conducted  by  himself  with  exemplary  care  and  the  greatest 
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attention,  up  to  the  final  discovery  of  the  underlying  cause  of  this  obscure  disease, 
never  hitherto  observed. 

The  case  was  that  of  the  great  Admiral  Baron  Wassenaer,  a  man  fifty  years 
of  age,  and  distinguished  for  his  personal  and  mental  cliaracteristics  in  the  best 
society  of  Holland,  who  in  general  enjoyed  very  good  health,  had  suffered  some- 
what from  attacks  of  gout  in  the  winter,  and  after  some  of  his  heavy  dinners  (from 
which  this  otherwise  very  temperate  man,  in  consequence  of  his  social  relations, 
could  not  absent  himself)  he  had  frequently  been  attacked  with  a  disagreeable 
feeling  in  the  region  of  the  cardia.  From  these  he  got  relief  most  readily  by  the 
use  of  emetics.  He  became  accustomed  to  their  use,  and,  contrary  to  his  physician's 
advice,  resorted  to  them  at  unseasonable  times.  On  the  day  of  his  severe  attack,  in 
the  best  of  health,  he  had  eaten  a  good,  but  not  a  very  large  dinner  (his  bill  of  fare 
is  spread  out  before  us).  In  the  afternoon  he  ate  nothing  further,  and,  apparently 
in  perfect  health,  took  a  ride  on  liorseback  with  his  son.  After  returning,  accord- 
ing to  his  custom,  he  ate  nothing  more,  but,  as  he  had  this  annoying  feeling  at  the 
cardia,  at  half -past  nine  he  took  three  cups  of  w^arm  tea  to  induce  vomiting,  but 
he  threw  up  little,  and  only  with  great  difficulty.  Then  he  drank  four  cups  more, 
but  did  not  vomit.  "While  sitting  there,  trying  to  vomit,  he  suddenly  uttered  a 
terrible  cry.  To  the  attendants,  who  quickly  hastened  to  him,  he  said  that  some- 
thing had  burst  in  the  region  of  his  stomach,  high  up,  and  tliat  his  pain  was  so 
unutterable  that  death  must  be  near ;  said  that  the  physician's  aid  would  not  avail, 
for  he  should  die  before  the  doctor  could  reach  him.  Cold  sweat  broke  out,  and 
he  turned  pale.  Wlien  carried  to  bed,  he  allowed  himself  to  be  rubbed  with  warm 
cloths,  etc.  After  half  an  hour  he  drank  four  ounces  of  sweet-oil,  of  which  he 
brought  up  a  part,  after  exciting  vomiting  with  his  finger.  After  taking  two  more 
ounces  of  sweet-oil,  he  threw  up  nothing,  and  had  no  tendency  to  vomiting,  but 
the  pain  constantly  increased.  Again,  half  an  hour  later,  he  took  about  six  ounces 
of  warm  "  Joopenbier,"  which,  as  well  as  everything  he  afterwards  took,  he 
retained.  The  nearest  doctor,  who  now  came,  gave  him  mucilaginous  drinks  and 
put  on  poultices.  Soon  Boerhaave  himself  arrived.  Examination  of  the  mouth 
and  throat  and  palpation  of  the  abdomen  revealed  nothing  abnormal.  No  nausea; 
scarce. any  eructation.  Drinks  were  swallowed  easily,  and  without  causing  pain. 
No  hiccough  throughout  the  sickness.  The  vomited  material  showed  only  the 
ingesta.  The  body  had  its  usual  warmth ;  the  pulse  was  rather  weak,  but  i-egular ; 
the  breatliing  easy  and  natural ;  consciousness  undisturbed.  Tlie  sole  complaint 
was  of  the  very  violent  pain,  which  Avas  constant  and  unceasing,  and  referred  with 
accuracy  by  the  patient  to  the  region  of  the  cardia  just  above  the  diaphragm,  and 
the  very  distinct  sensation  as  if  some  change  had  taken  place  in  the  position  of  tlie 
organs  within  the  chest.  Later  the  pain  extended  to  the  back,  on  both  sides.  The 
patient  said  that  nothing  so  increased  the  pain  as  eructation,  and  afterwards  move- 
ments of  the  spinal  column.  On  the  most  careful  consideration  of  these  symptoms, 
it  was  impossible  to  refer  them  to  any  known  form  of  disease,  and  jiarticularly  as 
no  poisoning  could  Ije  admitted.  Accordingly,  with  so  obscure  a  diagnosis,  from 
general  indications  for  the  alleviation  of  suffering,  the  patient  was  bled,  warm 
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fomentations  rrcro  applied,  mild  drinks  given,  etc. — all  without  the  least  relief. 
About  9  o'clock  A.M.,  after  u  clyster  had  been  given,  followed  by  a  natural  passage, 
a  second  bleeding  was  resorted  to,  equally  without  result.  In  spite  of  tlic  great 
quantity  of  fluid  swallowed,  the  patient  only  passed  a  few  drops  of  urine.  After 
three  o'clock  in  the  afternoon  dyspnoea  came  on,  the  extremities  grew  cold.  With 
the  belief  that  the  great  quantities  of  fluid  drunk  had  accumulated  in  the  stomach, 
and  must  be  retained  by  constriction  of  both  orifices,  the  only  hope  lay  in  inducing 
vomiting.  Accordingly  they  gave  him  two  ounces  of  almond-oil,  followed  by 
seven  ounces  of  warm  water,  and  tickled  the  fauces  with  a  feather,  and  he  threw 
up  a  small  quantity  of  fluid,  but  none  of  the  oil.  The  skin  became  cold  and  pale, 
and  a  cold  sweat  broke  out,  and  at  about  five  o'clock  p.m.  (nineteen  hours  after  the 
sudden  attack  of  pain)  he  died.  Boerhaave  made  the  autopsy  twenty-four  hours 
after  death.  lie  found  first  a  very  extensive  emphysema  of  the  skin ;  the  abdomen 
inflated,  tense.  On  carefully  opening  the  greatly  distended  belly,  a  quantity  of  air 
escaped.  Abdominal  cavity  normal  throughout,  and  with  the  exception  of  a 
stomach  and  intestine  greatly  distended  with  gas,  the  same  was  true  of  all  the 
abdominal  viscera.    Bladder  empty.    Diai^hragm  and  mesentery  uninjured. 

The  stomach  contained,  besides  gas,  only  a  little  reddish  yellow  fluid,  no  blood, 
no  bile,  and  scarcely  any  food.  On  carefully  opening  tlie  thorax  a  quantity  of  air 
escaped.  Both  lungs  greatly  collapsed,  but  otherwise  entirely  normal.  The  heart 
also  normal.  On  opening  the  thorax  a  peculiar  odor  was  perceived,  which  Bocr- 
haave's  acute  sense  of  smell,  with  a  culinary  education,  diagnosticated  as  the  roast 
duck  eaten  at  the  last  meal,  and  in  both  pleural  cavities  was  found  a  quantity 
of  a  reddish  yellow  fluid  (in  all  104  ounces),  the  color  of  which  was  due  to  the 
beer  mixed  with  water  which  the  patient  had  taken,  and  upon  its  surface  the  oil 
was  swimming.  Not  a  drop  of  blood  was  seen.  On  pulling  forward  the  left  lung, 
there  was  found  on  the  pleura  covering  the  cesophagus,  two  inches  above  the  dia- 
phragm, a  round,  flabl)y,  blackish  spot,  about  three  inches  in  diameter,  distended 
with  air,  and  at  its  centre  a  gaping  rent  one  and  a  half  inches  long  by  about  three 
lines  wide,  from  which,  by  pressure  on  the  surrounding  parts,  there  flowed  a  fluid 
similar  to  that  in  the  pleural  cavities,  with  which  also  the  subserous  cellular  tissue 
in  the  neighborhood  was  infiltrated.  Tlie  finger  carefully  introduced  into  this  rent, 
passed  through  a  soft  tissue  into  the  right  pleural  cavity  without  touching  the  oeso- 
phagus. After  withdrawing  the  finger  part  way  it  could  be  passed  into  the  oeso- 
phagus, whose  continuity  had  been  sundered,  and  the  two  portions  had  been  dragged 
respectively  upward  and  downward.  Boerhaave,  in  consequence  of  this  discovery, 
decided  that  the  condition  had  not  been  caused  by  any  of  the  food  eaten  at  the  last 
meal ;  that  no  poisoning  had  occurred  ;  also  that  the  rupture  had  not  been  caused 
by  any  long-standing  ulcerative  process;  and  accordingly  nothing  remained  but  to 
assume  that  a  fresli  rent  had  taken  place  in  an  oesophageal  wall  previously  healthy. 
The  lower  part  of  the  oesophagus  had  l^een  dragged  downward  by  the  distended 
stomach,  and  yet  more  by  the  vain  attempts  at  vomiting,  and  the  upper  part  had 
been  dragged  upward  in  consequence  of  contractions  caused  by  introducing  the 
finger  into  the  pharynx.    Hence,  a  non-penetrating  rent  had  taken  place,  which. 
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from  the  continuous  strain  (by  weight)  and  repeated  traction  (by  attempts  at  vomit- 
ing), had  finally  torn  through  entirely. 

As  in  this  case,  so  in  all  the  others,  the  catastrophe  occurred 
suddenly  and  with  such  terrible  violence  that  there  was  no  room 
for  doubt  that  some  very  serious  internal  lesion  had  instantly 
occurred.  Many  of  the  patients,  like  Boerhaave's,  declared  that 
something  had  burst  at  a  point  corresponding  to  the  rupture, 
and  they  complained  especially  of  violent  pain  just  at  this  spot. 
In  two  patients  this  was  increased  particularly  by  movements  of 
the  vertebral  column.  In  others  the  violent  pain  was  less  pre- 
cisely located,  or  changed  its  position.  Fitz's  case  is  the  only 
one  in  which,  from  the  outset,  pain  was  not  a  prominent  symptom ; 
but  here  it  was  not  wanting  subsequently.  The  catastrophe  was 
brought  about  in  two  cases  by  violent  retching  in  order  to  re- 
move a  morsel  of  food  caught  in  the  oesophagus  or  pharynx  (once 
successfully,  and  once  without  success),  and  a  little  blood  was 
raised  at  the  time.  In  the  other  cases  the  attack  was  preceded 
by  nausea  and  vomiting,  but  not  at  all  violent,  or  only  attempts 
at  vomiting,  or  more  or  less  violent  retching,  by  which  some 
blood  (but  never  much)  was  raised.  Usually  no  vomiting  occurred 
afterwards,  in  spite  of  attempts  and  therapeutical  measures  to 
that  end. 

In  many  cases  this  was  followed  by  profound  collapse  (pallor 
of  the  face,  cold  sweat,  and  cold  extremities). 

In  a  diagnostic  point  of  view  a  very  important  symptom  is 
the  almost  constant '  appearance  of  a  rapidly  developed  emphy- 
sema of  the  skin,  which,  appearing  first  on  the  neck  above  the 
clavicles,  soon  extended  over  a  large  area,  and  sometimes  involved 
the  whole  surface  of  the  body. 

Later,  more  or  less  severe  dyspnoea  appeared,  sometimes  vio- 
lent orthopnoea  and  distress  ;  the  pulse,  hitherto  quiet,  was  much 
accelerated,  and,  with  a  continuous  increase  of  all  the  symptoms, 
death  followed  generally  in  less  than  twenty-four  hours  (7-19) ; 
in  one  case  (Meyer)  after  fifty  hours,  and  in  one  (Fitz)  on  the 
eighth  day. 

'  Of  eight  cases  there  is  but  one  in  which  it  is  not  alluded  to.  The  ninth  {Oppdzef  s) 
case  cannot  be  considered  in  this  analysis  of  symptoms,  on  account  of  its  lack  of  all 
particulars. 
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At  the  autopsy  in  all  the  cases  a  rent  was  found  in  the  oeso- 
phagus, sometimes  five  centimetres  in  length  and  involving  all 
the  layers,  always  in  the  lower  part  of  the  canal,  and  beginning 
a  short  distance  above  the  cardia,.  or  even  extending  into  the 
mucous  membrane  of  the  stomach.  In  Boerhaave's  case  the 
oesophagus  was  torn  completely  across,  so  that  the  two  parts 
were  drawn  respectively  upward  and  downward.  In  all  the 
other  cases  it  was  a  longitudinal  rent ;  in  one  case  (Gramatzki)  a 
second  longitudinal  rent  was  found  on  the  opposite  side,  only 
extending  down  to  the  submucosa. 

Through  the  rent  the  fingers  usually  passed  into  a  cavity  in 
the  mediastinum,  filled  with  a  discolored  fluid,  fragments  of  food 
and  also  some  blood,  and  the  cellular  tissue  surrounding  it  was 
saturated  with  the  same  fluid.  In  many  cases  this  cavity  com- 
municated by  a  rent  in  the  pleura  with  one  (the  left)  or  both  of 
the  pleural  sacs.  The  latter  contained  a  quantity  of  cloudy  fluid 
(104  ounces,  Boerhaave ;  three  quarts,  Grriffin)  which  from  its 
character,  odor,  and  appearance,  and  particularly  from  the  fat 
or  undigested  food  it  contained,  was  evidently  an  overflow  from 
the  stomach,  increased  by  the  great  quantities  of  drink  some- 
times taken,  which  gave  it  a  characteristic  appearance,  while  on 
opening  the  thorax  an  escape  of  gas  was  observed.  In  none  of 
these  cases  was  any  tissue-change  found  which  could  be  con- 
sidered as  a  remote  cause  of  the  laceration  (ulceration,  cancer),  so 
that  we  must  consider  it  a  rupture  of  an  organ  hitherto  normal.^ 
Although  this  anatomical  condition  is  considerably  obscured  by 
the  group  of  symptoms  sketched  above,  yet  while  these  latter 
are  totally  unexplained  by  the  supposition  that  the  rent  in  the 


'  In  OmmntzkPn  case  it  certainly  was  assumed  in  the  clinical  explanation  that  the 
two  rents  of  the  cBsophagus  found  at  the  autopsy  were  due  to  a  sharp  body  (piece  of 
bone)  which  he  may  have  swallowed  six  weeks  before  his  death,  at  which  period  he 
suffered  for  a  short  time  from  pain  in  the  stomach  ;  and  that  the  rapidly  fatal  rupture 
which  occurred  at  the  seat  of  the  larger  laceration  was  induced  by  the  old  injury.  If 
this  supposition  were  true,  the  case  would  necessarily  be  excluded  from  this  list,  which 
contains  only  ruptures  of  the  healthy  oesophagus.  Nevertheless,  no  foreign  body  was 
found  at  the  autopsy,  nor  did  the  history  reveal  any  account  of  such  a  body  being 
swallowed.  And  since  it  seems  very  improbable  that  a  patient  with  so  severe  an  inter- 
nal injury  unhealed,  could  "  in  the  best  of  health  "  have  undertaken  a  sca  voyage  as 
engineer  on  a  steamship,  as  he  did,  we  do  not  consider  the  assumption  warranted,  and 
believe  rather  that  the  case  should  come  in  the  same  category  as  the  rest. 
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oesophagus  took  place  merely  in  consequence  of  post-mortem 
softening,  it  seems  wrong,  while  fully  recognizing  the  pro- 
priety of  a  profound  scepticism  in  the  presence  of  such  unusual 
occurrences,  totally  to  deny. the  existence  of  rupture  of  the  oeso- 
phagus during  life  so  long  as  there  is  any  possibility  of  explain- 
ing it.  Now,  in  fact,  it  is  scarcely  credible  that  an  oesophagus 
with  tissues  intact  could  be  lacerated  merely  by  its  own  contrac- 
tion or  by  traction  exercised  by  neighboring  parts  (diaphragm, 
stomach),  nor  could  we  accept  this  explanation  even  for  the  cases 
(Meyer,  Fitz)  in  which  a  not  very  large  morsel  of  food  engaged 
in  the  canal  brought  on  violent  contractions.  For  though,  under 
such  circumstances,  the  tense  muscular  tissue  might  give  way, 
yet  the  same  would  scarcely  occur  with  the  firm  mucous  mem- 
brane which,  by  the  contraction  of  the  muscular  layer,  is  more 
than  ever  relaxed.  Nor  would  this  explain  the  laceration  of  the 
pleura  so  loosely  joined  to  the  oesophagus.  Moreover,  in  most 
of  the  cases  there  was  no  such  violent  contraction  preceding  the 
trouble,  for  in  vomiting  the  oesophagus  is  relaxed. 

In  order  to  ascertain  how  much  force  was  requisite  to  tear  a  healthy  cesopliagus, 
we  made  the  following  experiment:  the  healthy  oesophagus  of  a  powerful  man, 
fifty-five  years  of  age,  who  was  suddenly  killed  by  a  railroad  accident,  was  hung 
up  uninjured  nine  hours  after  death,  by  means  of  a  band  firmly  attached  to  its 
upper  end,  while  a  weight  was  fastened  to  a  band  similarly  attached  to  its  lower 
end.  It  bore  the  weight  without  tearing  up  to  five  kilogrammes,  wliile  the  tube 
between  the  bands  was  stretched  from  seventeen  centimetres  up  to  twenty-four  cen- 
timetres in  length.  When  five  kilogrammes  were  used,  after  about  a  minute,  the 
muscular  layer,  together  with  the  thin  cellular  coat,  tore  in  a  circular  form  just 
above  the  lower  band,  and  retracted  from  the  totally  uninjured  mucous  membrane. 
Now,  the  lower  band  was  fastened  on  to  the  lower  portion  of  the  mucous  mem- 
brane which  alone  remained  at  that  part.  The  muscular  layer  again  tore  just  below 
the  ui)per  band  when  twelve  and  a  half  kilogrammes  were  used  (also  in  a  circular 
form).  Then  the  upper  band  was  fastened  to  the  upper  portion  of  the  mucous 
membrane,  which  was  all  that  now  remained  at  this  part,  but  was  totally  unin- 
jured. For  some  time  it  bore  a  weight  of  five  kilogrammes  without  injury.  Not 
until  ten  kilogrammes  were  used,  and  after  stretching  considerably  for  several  sec- 
onds, did  the  mucous  membrane  give  way  at  about  its  middle,  with  a  ragged  cir- 
cular rent. 

Is  it  comprehensible  that  by  contraction  of  the  oesophagus  itself,  or  by  the  dis- 
tention or  traction  exercised  by  neighboring  parts,  any  force  at  all  approaching 
this  could  be  brought  to  bear  on  the  organ  ? 
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Accordingly,  we  are  forced  to  assume,  as  the  true  underlying 
cause  of  the  catastrophe,  the  existence  of  some  change  which 
seriously  affects  the  firmness  of  these  tissues  ;  and,  in  fact,  such 
a  condition  was  proven  in  two  of  the  cases,  and  very  probably 
existed  in  the  others.  Fitz  has  with  great  propriety  empha- 
sized the  fact  that  in  two  of  the  cases  (Habershon,  Charles), 
according  to  the  statements  of  the  authors,  signs  were  present 
whicli  pointed  to  cesophago-malacia  (in  Habershon' s  case  the 
greater  curvature  of  the  stomach  was  very  much  softened),  and 
that  in  most  of  the  other  cases  in  which  the  authors  do  not 
allude  to  it — in  Boerliaave' s  time  this  condition  was  not  recog- 
nized— the  description  of  the  anatomical  changes  in  the  neigh- 
borhood of  the  rupture  is  quite  in  accord  with  the  assumption  of 
softening ;  indeed,  when  we  consider  the  tearing  of  the  pleura, 
we  are  forced  to  accept  it.  We  fully  agree  with  him,  but  must 
add  that  the  two  cases  (Meyer,  Fitz),  in  which  Fitz  does  not 
allude  to  this  possibility,  should  not  be  excluded,  since  we  can 
point  to  the  fact  that  the  condition  described  in  both  cases,  viz., 
the  lack  of  epithelium  below  the  rupture,  corresponds  with  that 
appearance  which  King  has  accurately  described  as  the  com- 
mencement of  oesophago-malacia. 

Although  this  point  is  sufficient  to  cause  Fitz  to  reject  all 
these  cases  as  untrustworthy,  yet  we  hold  quite  a  different  opin- 
ion. Such  radical  skepticism  might  be  justified  if  we  had  not 
strong  proofs  of  the  possibility  of  rupture  of  the  stomach  during 
life  as  a  sequel  of  gastro-malacia.  But  since  the  proof  of  this, 
in  our  judgment,  has  been  brought  forward  with  the  greatest 
clearness  and  accuracy  by  the  case  reported  by  W.  Mayer,  which 
we  ourselves  observed,'  there  can  be  no  doubt  that  the  same 
might  occur  in  the  (Esophagus.  Accordingly,  instead  of  reject- 
ing them,  we  feel  justified  in  believing  that  all  these  cases  of 
so-called  spontaneous  rupture  of  the  oesophagus  may  be  referred 
to  an  antecedent  mtal  cesophago-malacia  —  arising  lohile  the 
patient  is  in  a  healthy  condition — very  rapidly  developed  hy 
special  circumstances  or  surroundings. 


'  Deutsches.  Archiv.  f.  klin.  Med.  Vol.  IX.  p.  105,  1871,  and  this  Hand-book.  Vol. 
VII.  p.  201. 
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Since  we  accept  the  oesophago-malacia  as  an  explanation  of 
the  ruptures,  in  justification  of  this  assumption  it  is  only  right  to 
insert  here  what  we  have  to  say  concerning  this  tissue-change  in 
general,  which  seems  all  the  more  proper  from  the  fact  that  it  is 
only  in  consequence  of  its  relation  to  ruptures,  which  we  are 
now  considering,  that  it  assumes  a  real  pathological  interest. 

Softening  of  the  (Esophagus— (EsophagoOIalacia 

occurs  not  unfrequently — though  less  frequently  than  softening 
of  the  stomach — under  the  same  form  and  practically  the  same 
conditions  as  the  latter,  and  in  general  is  more  frequently  com- 
bined with  it,  but  sometimes  is  found  alone.  It  always  invades 
the  lower  half  of  the  oesophagus  to  a  greater  or  less  extent, 
beginning  just  above  the  cardiac  orifice.  In  the  lowest  grades 
the  epithelium  is  thrown  off  either  over  large  regions,  or  here 
and  there  in  the  form  of  little  islands,  or  in  parallel  longitudinal 
bands  corresponding  to  the  furrows  between  the  folds  of  the 
contracted  oesophagus.  The  mucous  membrane,  stripped  of  epi- 
thelium, is  smooth,  shining,  and  watery,  discolored  gray  or  ye\- 
lowish,  and  crossed  here  and  there  by  a  few  blackish  lines 
marking  the  course  of  vessels,  but  not  much  altered  in  consis- 
tency ;  the  muscular  layer  is  as  yet  intact. 

In  the  higher  grades  the  mucous  membrane,  and  usually  the 
muscular  layer  as  well,  are  very  soft,  generally  translucent,  with 
a  jelly-like  appearance  (exactly  like  a  piece  of  tissue  when 
thrown  into  vinegar),  more  rarely  blackish  in  color,  and  pulpy. 
The  whole  wall  tears  on  the  slightest  traction,  or,  more  comuionl}^, 
in  spite  of  the  greatest  precaution  in  handling,  is  separated  into 
longitudinal  strips  by  fissures.  In  the  latter  stage  the  neighbor- 
ing connective  tissue  of  the  posterior  mediastinum  is  discolored 
over  a  large  space,  soft,  and  pulpy,  and  frequently  the  pleura  in 
this  region  is  torn  on  one  or  both  sides.  Then  we  find  in  the  cor- 
responding pleural  sac  a  more  or  less  copious  accumulation  of 
fluid,  evidently  the  contents  of  the  stomach,  of  a  dirty  brown  or 
grayish  red  color,  and  apparently  mixed  with  blood  (by  which  at 
the  autopsy  our  attention  is  first  called  to  the  pathological 
change  which  has  taken  place),  the  softening  influence  of  which 
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npon  the  adjacent  parts  is  very  evident.  The  pleura  pulmonalis 
of  the  lower  lobe  of  the  lung  is  often  much  macerated,  or  here  and 
there  entirely  thrown  off,  while  on  the  portions  still  remaining 
not  unfrequently  livid  spots  are  found,  which  are  easily  distin- 
guished from  those  portions  which  are  merely  discolored  and 
cedematous.  AVe  have  observed  similar  livid  spots  also  in  other 
portions  affected  by  the  softening,  e.  g.^  in  the  mediastinum  and  on 
the  adventitia  of  the  aorta.  A  more  or  less  extensive  subpleural 
emphysema  is  also  ordinarily  observed  in  such  cases.  The  rest  of 
the  oesophageal  wall  above  is  ordinarily  normal.  Yet  in  one  case 
we  found  the  mucous  membrane  bordering  on  the  softened  and 
ruptured  spot  deeply  injected,  and  in  another  case  freshly  ecchy- 
mosed  for  a  distance  of  three  centimetres.  But  still  we  have 
never  seen  the  great  hemorrhagic  infiltration  of  the  oesophageal 
mucous  membrane  which  C.  E,  E.  Hoffmann  observed  in  two 
cases.*  Now,  as  regards  the  nature  and  pathological  significance 
of  oesophago-malacia,  there  can  be  no  doubt  that  the  process  is 
identical  with  that  change  which  takes  place  in  the  stomach 
under  the  same  name,  and  what  is  true  of  the  latter  is  equally 
true  of  the  former.  And  since  these  very  interesting  questions 
now  in  dispute  are  fully  considered  by  Leube  in  this  Hand-book, 
under  Diseases  of  the  Stomach,^  we  will  refrain  from  entering 
into  the  matter  here,  as  the  views  there  laid  down  fully  coincide 
with  our  own.  With  Leube,  we  hold  firmly  to  the  opinion  ex- 
pressed particularly  by  Hunter  and  Elsaesser,  and  defended 
chiefly  by  King  (loc.  cit.),  as  regards  the  oesophagus,  that  the 
softening  in  the  great  majority  of  cases  is  a  post-mortem  process 
which  then  takes  place,  because  the  contents  of  the  stomach, 
which  contain  pepsin  and  at  the  same  time  sufficient  acid,  are  in 
contact  for  a  long  time,  while  the  body  is  sufficiently  warm,  with 
tissues  in  which  the  circulation  has  stopped,  and  which  therefore 
can  no  longer  offer  resistance  to  their  softening  influence.  In 
order  that  such  a  state  of  affairs  should  exist  in  the  oesophagus, 
it  would  be  necessary  that  a  regurgitation  of  the  contents  of  the 
stomach  should  have  taken  place  before  death,  and  that  in  con- 

'  Virchow's  Archiv.  Vol.  44.  p.  352  ;  Vol.  46.  p.  124. 

'  This  Hand-book.  Vol.  VII.  p.  204.  See  also  there  the  appropriate  literature  of  the 
subject. 
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sequence  of  diminished  contractile  power  in  the  ffisopliagus  they 
sliould  have  remained  there  some  time.  We  believe,  however, 
with  Leube,  that  the  softening  does  not  always  occur  after  death, 
so  to  speak,  is  completed,  /.  e.,  is  not  entirely  cadaveric,  but  that 
in  other  cases,  and  we  think  frequently,  it  begins  during  life, 
i.  e.,  during  the  long  agony,  and  may  advance  to  the  highest 
grades,  even  to  perforation,  and  that  it  should  therefore  be 
described  not  as  post-mortem,  but  as  an  mlra-inortem  ]-)rocess. 
This  belief  is  not  at  all  inconsistent  with  our  holding  to  the 
above-mentioned  method  of  its  development,  for  the  great  slack- 
ening and  weakening  of  the  circulation  which  is  doubtless  pres- 
ent in  many  cases  during  the  agony  of  approaching  death  (espe- 
cially with  the  prostrating  forms  of  sickness  with  which  malacia 
is  apt  to  be  associated)  may  be  considered  sufficient  to  remove 
the  opposition  to  "self-digestion,"  which  is  in  force  while  the 
circulation  is  unimpaired.  But  we  cannot,  from  our  experience, 
accept  the  view  that  a  hemorrhagic  infiltration  of  the  oesopha- 
geal mucous  membrane  always  or  even  ordinarily  forms  the 
underlying  cause  of  the  softening.  The  hemorrhages  observed 
by  Hoffmann,  in  two  of  his  cases,  may  be  considered  the  result 
of  the  softening  quite  as  well  as  the  cause. 

The  proofs  that  the  softening  and  perforation  in  a  part  of  the 
cases  occurred  before  life  was  fully  extinct  may  be  found  in 
what  is  said  above  concerning  the  anatomical  appearances.  The 
ecchymoses  there  described,  located  in  the  various  tissues  ex- 
posed to  the  destructive  effects  of  the  contents  of  the  stomach 
(which  we  have  often  seen  both  in  oesophago-  and  gastro-mala- 
cia),  are  totally  incomprehensible  on  tlie  basis  of  a  purel}^  cada- 
veric origin,  but  are  readily  explained  if  we  suppose  that  the 
softening  of  the  tissues,  and  also  of  the  walls  of  the  vessels, 
occurred  at  a  time  when  the  circulation,  however  feeble,  was  still 
going  on.  Accordingly,  we  full}''  agree  with  Hoffmann,  who  con- 
siders this  a  very  important  indication  that  the  softening  oc- 
curred during  life. 

But  hemorrhages  also  occur  during  life,  and  Elsaesser  rightly 
considers  this  one  of  the  strongest  proofs  of  intra-vital  softening.^ 

'  "  Softening  of  the  Stomach  in  Nursing  Children."  Stuttgart  and  Tubingen,  1846. 
p.  8.    "If  the  colloid  softening  takes  place  during  life,  it  is  very  strange  that  a  child 
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Tlie  following  case  may  serve  as  an  example  of  it.  A  boy,  nine  years  old,  who 
died  from  bilateral  parenchymatous  nephritis,  had,  according  to  the  statement  of 
his  physician,  vomited  a  considerable  quantity  of  bloody  fluid  several  hours  before 
death.  The  autopsy  (July  1,  1875,  twenty-ciglit  hours  after  death)  showed,  besides 
the  affection  of  tlie  kidneys,  colloid  softeninrj  and  perforation  of  the  oisojiharjus,  with 
an  escape  of  the  contents  of  the  stomach  into  tlie  left  2^leural  cavity,  and  sulqjleui-al 
emphysema.  Tlie  appearance  was  as  follows :  in  the  left  jjleural  cavity  a  great 
quantity  of  a  dirty,  dark  l>rown,  cloudy  fluid.  The  pleura  ruptured  on  the  left  side 
above  the  diaphragm  for  a  distance  of  four  centimetres,  in  the  region  of  the  poste- 
rior mediastinum,  and  an  opening  in  the  oesophagus  of  great  extent,  with  pulpy, 
softened  margins.  The  diaphragm  also  pulpy>aucl  soft  at  the  ojsophageal  opening. 
Tlie  pleura  pulmonalis  of  the  left  lower  lobe,  and  partly  also  the  corresponding  por- 
tion of  the  pleura  costalis  covered  with  large  subpleural  emphysematous  sacs.  In 
the  right  pleural  cavity  a  few  teaspoonfuls  of  bloody  fluid  (no  emphysematous  sacs 
found  on  the  right  pleura).  The  oesophagus  (for  a  distance  of  seven  centimetres 
from  its  upper  portion)  entirely  normal  (with  the  exce^jtion  of  two  superficial  ero- 
sions, lying  opposite  one  another  at  the  highest  j^art)  ;  from  here  downward  the 
mucous  membranes  very  much  discolored,  and  crossed  by  brownish  and  l)lackisli 
blood-vessels,  and  farther  down  to  just  above  the  cardia  the  whole  wall  deeply  af- 
fected with  colloid  softening,  with  partial  longitudinal  separations,  and  torn  into 
the  left  pleura.  The  stomach,  moderately  distended,  only  showed  slight  traces  of 
commencing  softening  on  its  greater  curvature. 

In  another  case,  which  is  significant  in  many  respects,  no  hemorrhages  were 
observed  during  life,  but  it  is  distinctly  stated  that  blood  was  found  in  the  stomach 
and  upper  intestinal  tract.  The  case  was  that  of  a  boy,  six  years  old,  who  had  long 
been  confined  to  his  bed,  suffering  severely  from  caries  of  the  right  hip-joint  and 
ilium,  and  who  died  of  general  tuberculosis.  Two  days  before  his  death  he  was 
troubled  with  vomiting,  and  the  epigastric  region  was  very  sensitive  on  pressure. 
The  next  day  he  was  soporose,  took  no  more  nourishment,  and  vomited  frequently. 
In  the  evening  there  was  loud  tympanitic  resonance  on  percussion  over  all  the  left 
half  of  the  thorax.    He  died  at  three  o'clock  the  next  morning. 

Autopsy,  November  29, 1876,  eight  hours  after  death. — Diagnosis  from  examina- 
tion of  the  cadaver.  Caries  of  the  right  hip- joint  and  ilium;  cheesy  abscess  on  the 
inner  surface  of  the  right  ilium ;  iuhercular  basilar  meningitis,  toith  acute  hydro- 
cephalus; partly  softened  tuberculous  nodules  in  tlie  substance  of  the  brain  ;  tubercular 
meningitis  spinalis  ;  miliary  tuberculosis  of  the  lungs,  liver,  spleen,  kidneys,  and  abdo- 
men ;  traction  diverticulum  of  the  vnsophagus  ;  softening  of  the  ossophagus  with 
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BLOODY ;  ascaris  lumbricoides ;  tricocephalus  dispar ;  oxyuris  vermicularis :  the 
portion  of  the  report  pertaining  to  the  subject  under  consideration  is  as  follows.  In 
the  left  pleural  cavity  some  bloody  fluid;  left  lung  entirely  free.    On  raising  this 


finffering  from  gastro  malacia  has  never  vomited  blood,  and  that  nothing  of  the  kind  is 
found  in  the  contents  of  the  stomach." 
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lung  the  pleura  over  the  aorta  and  lower  portion  of  the  oesophagus  is  found  to  be 
imperfect  for  a  distance  of  5  ctms.  Tlie  uncovered  oesophagus  is  here  of  a  brownish 
color,  and  torn  by  fissures  in  various  places.  On  the  adventitia  of  tlie  exposed  aorta 
are  seen  two  ecchymotic  spots  the  size  of  a  bean,  and  of  a  bluish  red  color.  On  laying 
open  the  oesophagus,  there  are  seen  at  the  upper  part,  at  corresponding  points  on  the 
anterior  and  posterior  surfaces,  oval  spots  7  mm.  in  diameter,  where  the  epithelium 
is  wanting  (commencing  decubitus)  ;  with  this  exception  the  mucous  membrane,  for 
a  distance  of  5  ctms.  from  the  top,  is  normal.  Throughout  the  rest  of  the  tube,  for 
a  distance  of  10  ctms.,  the  epithelium  is  wanting  and  the  mucous  membrane  is  in 
part  of  a  yellowish  color.  In  tliis  region  are  three  longitudinal  fissures,  the  upper 
2  ctms.,  and  the  lower  5i  ctms.  in  length.  On  their  edges  the  tissues  are  deeply 
affected  with  colloid  softening,  and  of  a  yellow  color ;  the  muscular  layer  looks  as 
if  its  meshes  were  opened  in  consequence  of  the  colloid  condition  of  the  tissues 
between  them,  and  several  of  the  circular  fibres  are  sejjarated.  Above  the  upper 
fissure  the  mucous  membrane  of  the  upjJer  part  of  the  tube,  otherwise  healthy,  is 
deeply  injected.  Tlie  mediastinal  connective  tissue  which  bounds  one  of  the  lower 
fissures  is  greatly  ecchymosed.  One  of  the  lower  fissures  ends  1  ctm.  above  the  car- 
diac orifice,  where  also  the  discoloration  of  the  mucous  membrane  abruptly  termi- 
nates. At  the  level  of  the  bifurcation  of  the  trachea,  between  the  upper  and  lower 
fissures,  a  traction-diverticulum  3  mm.  deep  is  found.  The  pleura  pulmonalis  of 
both  lungs,  particularly  posteriorly  and  inferiorly,  is  covered  with  numerous  ecchy- 
moses ;  on  the  posterior  surface  of  the  left  lower  lobe  a  subpleural  interstitial 
emphysema  with  very  small  air-sacs  (which  is  not  present  on  the  right  side).  The 
stomach,  but  little  distended,  with  pretty  tliick  walls,  contains  at  the  fundus  a 
moderate  quantity  of  black,  turbid,  and  very  acid  material,  with  the  appearance  of 
cofEee-grounds.  The  mucous  membrane  covered  with  a  thin  layer  of  mucus, 
moderately  injected,  and  nowhere  softened.  In  the  upper  coils  of  the  jejunum  a 
dark,  blackish  brown,  viscid  material  like  tar;  the  mucous  membrane  here  but 
slightly  injected.  Farther  down,  partly  greenish  chyme,  and  pale  yellow  masses  of 
mucus.  The  contents  of  the  stomach,  subjected  to  microscopical  examination, 
showed  very  numerous  red  blood-corpuscles,  partly  well  preserved,  partly  shrunken, 
and  partly  decolorized,  while  in  the  tarry  mass  in  the  jejunum  none  such  could  be 
discovered.  But  the  presence  of  blood  was  proven,  by  the  test  for  hajmin,  both  here 
and  in  the  stomach.  In  both  these  cases,  if  we  consider  the  softening  of  the 
CESophagus  as  a  i)urely  post-mortem  change,  and  accordingly  reject  it  (as  the  cause 
of  intra-vital  rupture),  no  cause  could  be  discovered  for  the  blood  discharged  during 
life,  and  observed  after  death  in  the  alimentary  canal,  which  escape  must  have 
occurred  shortly  before  death,  but  certainly  before  death  took  j)lace.  The  dark, 
grayish  red  or  brown  coloring  of  the  contents  of  the  stomach  which  had  escaped 
into  the  pleural  cavity,  is  in  favor  of  an  ante-mortem  hemorrhage,  but  yet  it  requires 
further  proof  in  future  cases. 

Why  such  hemorrhages  are  not  constantly  fonnd  and  are  not 
more  considerable  in  quantity,  is  explained,  on  the  one  hand,  by 
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the  fact  (wliicli  we  liave  assigned  as  a  cause  of  tlie  softening)  that 
in  patients  thus  affected  there  is  already  a  great  falling  off  in  the 
force  of  the  circulation,  and  on  the  other,  as  we  freely  admit,  by 
the  fact  that  in  a  i:»ortion  of  the  cases  it  is  simply  a  post-mortem 
occurrence. 

The  subpleural  emphysema  also,  in  the  cases  of  perforation, 
would  seem  to  be  a  strong  evidence,  since  it  occurs  so  soon 
after  death,  and,  considering  the  antiseptic  character  of  the  con- 
tents of  the  stomach,  as  well  as  the  lack  of  other  evidences  of  pu- 
trefaction, it  could  scarcely  be  considered  as  induced  by  that 
process. 

The  lack  of  inflammatory  reaction  in  the  neighborhood  of 
the  softening,  on  which  Elsaesser  lays  great  stress,  would  not 
avail  against  the  view  here  supported,  since  such  reaction  could 
scarcely  be  expected  within  the  few  hours  of  life  at  a  low  ebb 
which  we  consider  a  prerequisite  for  the  development  of  the 
whole  pathological  process. 

The  final  and  unassailable  proof,  however,  must  come  from 
clinical  observations,  for  by  these  we  shall,  at  some  future  time, 
succeed  in  proving,  by  physical  exploration  during  the  last 
agony,  that  fluid  or  air  has  suddenly  entered  the  pleural  sac. 
Therefore,  in  this  connection,  we  would  recommend  the  most 
careful  investigation  of  patients  suffering  from  tubercular  ba- 
silar meningitis  during  the  agony  (since,  in  our  experience,  soft- 
ening occurs  very  frequently  in  such  patients),  and  at  the  same 
time  we  would  urge  the  greatest  delicacy  in  handling  the  patient, 
since,  when  softening  is  already  present,  any  movement,  and  par- 
ticularly putting  the  patient  in  an  upright  position,  may  cause  a 
rupture  of  the  oesophagus.  All  other  symptoms — such  as  jDain, 
sensitiveness  on  pressure  in  the  epigastrium,  even  the  hemor- 
rhages already  discussed  —  are  of  secondary  importance  on  ac- 
count of  their  doubtful  testimony. 

The  symptoms  observed  before  death  in  the  second  of  the  above  cases  are  of 
importance  in  this  connection,  but  are  yet  too  incomplete  and  of  too  doubtful  in- 
terpretation to  be  considered  absolute  i)roofs.  And  in  particular  the  tympanitic 
resonance  over  the  left  half  of  the  tliorax,  observed  the  night  before  death,  which 
sufjgcsted  pneumothorax,  cannot,  unfortunately,  be  accepted  as  a  i)roof,  since,  at 
the  autopsy,  the  presence  of  air  in  the  pleural  cavity  was  not  recognized — perhaps 
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only  l)ecause  no  such  change  was  anticipated,  and  accordingly  was  not  carefully 
sought  for. 

Why  destruction  of  tlie  oesophageal  wall  is  not  accompanied 
by  a  much  more  striking  group  of  symptoms,  which  could  not 
possibly  be  overlooked  (as  in  the  cases  above  described  of  true 
rupture  in  the  narrower  sense),  is  very  readily  explained  by  the 
general  condition  of  the  patient  at  the  time  of  the  final  agony. 

There  can  be  no  doubt,  according  to  our  experience,  of  the 
causal  connection  between  softening  of  the  stomach  and  oesopha- 
gus, on  the  one  hand,  and  diseases  of  the  brain — particularly  tu- 
bercular basilar  meningitis — on  the  other,  a  connection  which 
has  been  emphasized  by  Jaeger,  and  later  by  Rokitansky,  based 
upon  the  most  extensive  experience,  but  is  denied  by  Elsaesser  ; 
our  own  experiences,  particularly  as  regards  the  oesophagus,  are 
very  striking. 

In  3,587  autopsies  made  at  the  Institute  of  Pathological  Anatomy  at  Erlangen, 
from  1362  to  1876,  advanced  oesophago-malacia  was  observed  nine  times  (six  times 
accompanied  by  perforation  of  the  pleural  sac).  In  these  nine  cases  the  stomach 
was  very  much  softened  only  in  two  (once  ruptured),  in  three  slightly  softened, 
and  not  at  all  in  four.  Of  these  nine,  in  one  the  head  was  not  opened  (death  1)y 
diffuse  nephritis — boy  nine  years  old — see  above)  ;  in  all  of  the  other  eight  cases, 
together  with  the  other  pathological  changes,  there  were  diseases  of  the  brain,  viz.: 
four  times  basilar  meningitis  with  acute  hydrocei^halus  (at  the  ages  of  six,  ten, 
forty-one,  and  fifty-eight);  in  one  an  enormous  congenital  hydrocephalus  (boy  fif- 
teen years  old)  ;  in  one,  a  cicatrix  in  the  corpus  striatum  with  slight  chronic  hydro- 
cephalus (in  a  tubercular  patient  twenty-three  years  old) ;  in  one,  excessive  hyperoe- 
mia  of  the  l^rain  with  slight  internal  hydrocephalus  (boy  three  months  old) ;  in  one, 
moderate  hypera^mia  and  oedema  of  the  brain  (death  from  croupous  pneumonia — 
girl  nine  years  old).  These  figures,  few  as  they  are,  are  yet  sufficient  to  exclude  the 
belief  that  the  simultaneous  appearance  of  the  two  affections  was  merely  a  fortui- 
tous occurrence. 

From  this  statement  it  certainly  is  not  possible  to  consider 
the  softening  as  purely  an  accidental  discovery  at  the  autopsy, 
which  has  no  causal  relation  to  the  fatal  disease.  We  are  forced, 
rather,  to  assume  that  diseases  of  the  brain,  and,  above  all,  liy- 
drocephalus,  favor  the  development  of  conditions  likely  to  pro- 
duce softening  of  the  stomach  and  oesophagus.  Whether  the 
affection  of  the  brain  produces  this  effect  by  its  influence  on  the 
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secretions  of  tlie  stomach  (as  Rokitansky  suggests),  or— wliich 
to  us  seems  more  probable  — on  the  circulation  in  the  affected 
parts,  or  in  some  other  way,  must  remain  undetermined. 

It  is  clear  that  the  view  we  are  here  defending  has  nothing  in 
common  with  the  purely  vitalistic  theory,  entirely  overthrown  by 
Elsaesser,  according  to  which  the  softening  is  considered  as  an 
independent  disease  of  long  duration,  accompanied  by  a  special 
group  of  symptoms,  and  forming  the  only  cause  of  deatli.  On 
the  other  hand,  it  accords  fully  in  principle  with  the  theory  of 
Hunter  and  Elsaesser,  and  is  a  modification  of  the  same  only  in 
so  far  as  the  latter  represents  the  softening  in  all  cases  as  the 
digestive  destruction  of  dead  tissues  in  the  cadaver,  which  we 
fully  accept  as  true  for  a  portion  of  the  cases,  but  not  for  another 
portion,  in  which  we  consider  it  equally  a  digestive  process,  not 
of  tissues  completely  dead,  but  rather  taking  place  in  a  body 
while  in  the  agony  of  death  arising  from  other  diseases. 

The  practical  significance  of  this  affection  will  be  somewhat, 
but  not  essentially,  modified  by  this  manner  of  looking  at  it,  for 
in  the  cases  here  reported  the  fatal  termination  was  inevitable 
through  other  diseases  before  the  softening  began.  Yet  in  many 
cases  death  may  be  hastened  by  minutes,  or  even  hours,  in  con- 
sequence of  perforation  (as  was,  perhaps,  true  in  Hoffmann's 
case,  in  which  deatli  occurred  during  an  attack  of  coughing). 
Hence,  therapeutically,  it  should  be  our  special  care,  in  endeav- 
oring to  make  death  easy  in  cases  where  softening  is  suspected, 
to  avoid  everything  which  might  lead  to  perforation  (avoidance 
of  all  movement  of  the  patient,  or  any  operative  or  mechanical 
interference). 

These  considerations  acquire  the  greatest  pathological  signifi- 
cance since  they  form  the  connecting  link  with  that  opinion 
above  laid  down,  that  oesophago  malacia  may  be  developed  in 
rare  cases,  intra  vitam,  in  a  patient  in  a  perfectly  healthy  con- 
dition, without  any  connection  with  any  preceding  serious  dis- 
ease, and  form  the  basis  of  the  so-called  spontaneous  rupture  of 
the  ODsopliagus  described  above.  We  must  return  therefore  to 
these  cases  and  see  how  far  the  circumstances,  under  which  those 
ruptures  occurred,  serve  to  support  this  view. 

If  we  hold  fast  to  the  principles  of  the  theory  laid  down  con- 
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cerning  oesopliago-malacia,  is  it  possible  to  understand  the  sud- 
den occurrence  of  this  affection  during  life  and  health?  This 
question  we  must  answer  affirmatively.  For  if  we  carefully  con- 
sider the  various  things  which,  in  our  judgment,  are  prerequi- 
site :  1.  The  presence  of  stomach-contents,  rich  in  pepsin  and 
acid ;  2.  Regurgitation  ;  and  3.  Protracted  retention  of  regur- 
gitated food  in  the  03sophagus ;  4.  Sufficient  warmth  of  the 
body  ;  5.  Cessation  or  great  weakness  of  the  circulation  of  blood 
in  the  oesophagus— we  shall  see  that  1  and  4  are  present  in  the 
healthy  condition  during  every  normal  process  of  digestion,  2 
occurs  frequently  enough  when  the  stomach  is  over-distended, 
but  can  only  be  effective  when  3  is  associated  with  it,  since  pro- 
tracted contact  of  the  oesophageal  wall  with  the  gastric  juice 
seems  to  be  absolutely  necessary  to  produce  softening.  But  in 
a  perfectly  healthy  condition  this  is  not  apt  to  occur,  since  by 
subsequent  contractions  the  regurgitated  material  is  apt  to  be 
forced  upward  or  downward.  For  the  realization,  therefore,  of 
Number  3,  a  diminished  muscular  energy  in  the  oesoj)liagus,  aris- 
ing from  any  cause  whatever,  is  necessary.  There  is  no  doubt 
that  such  diminution  may  exist  under  morbid  conditions,  and 
may  also  be  rapidly  developed  in  the  healthy  state  as  a  sequel 
of  continuous  and  violent  vomiting.  There  remains,  therefore, 
only  Number  5,  the  diminished  force  of  the  circulation  ;  and  it 
certainly  requires  no  proof  that  this  also  may  be  rapidl}'"  devel- 
oped over  a  limited  region  by  various  influences.  Accordingl}^, 
there  is  no  inconsistency  in  the  assumption  that  this  process, 
which  ordinarily  belongs  to  the  period  just  preceding  or  follow- 
ing death,  may  under  special  circumstances  be  developed  in  prac- 
tically the  same  manner  during  healthy  life,  and  it  onl}^  remains 
for  us  to  see  if  these  requisites  were  actually  present  in  the  cases 
of  rupture  of  the  oesophagus. 

Now,  the  etiological  relations  of  these  cases  do  afford  the  most 
striking  support  to  our  theory. 

All  tlie  eight  cases  in  which  the  particulars  were  known  were 
men  at  the  most  vigorous  time  of  life,  from  twenty -four  to  fifty 
years  of  age.'    With  the  exception  of  Boerhaave's  patient,  who 

'  Only  in  Ojijwfzer'a  case  does  it  seem  to  have  been  a  woman,  since  the  rupture  is 
said  to  have  occurred  "  while  ironing." 
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is  described  as  a  man  of  striking  characteristics  both  of  mind 
and  body,  and  of  temperate  habits,  all  seem  to  have  been  habitual 
drinkers  (live  are  distinctly  described  as  such  and  as  intemper- 
ate, and  what  is  said  of  the  others  would  lead  us  to  the  same 
conclusion).  Moreover,  all  of  them  were  essentially  healthy.  It 
is  worthy  of  mention  only  that  two  (Meyer,  Cliarles)  had  suffered 
since  childhood  from  occasional  dysphagia,  as  a  cause  of  which 
there  was  found  at  the  autopsy  of  one,  in  whom  it  was  referred 
to  having  sw^allowed  lye,  a  narrow  spot  just  above  the  cardia, 
"without  distinct  cicatricial  formation." 

The  occurrence  of  the  catastrophe  in  all  the  cases  cither  fol- 
lowed immediately  upon  a  more  or  less  abundant  meal,  or  a  few 
hours  after  a  drinking-bout.  In  four  cases  it  occurred  while 
eating,  and  twice  (as  we  have  said)  at  the  time  of  detention  of  a 
morsel  in  the  oesophagus  (Meyer,  Fitz),  and  twice  (Haberslion, 
Griffin)  accompanied  by  nausea,  apparently  on  account  of  a 
meal  which  disagreed  with  them  (Griffin's  patient  distinctly  laid 
it  to  the  plum-pudding  he  had  eaten,  which  he  said  always  made 
him  sick).  In  two  other  cases  (Boerhaave,  Charles)  it  occurred 
either  immediately  after  or  during  a  horseback  ride  taken  just 
after  the  meal ;  and  finally,  in  the  last  two  (Dryden,  Gramatzki) 
it  occurred  early  in  the  morning,  after  a  bout  of  drinking  the 
evening  before,  which  probably  extended  into  the  night. 

We  have  already  stated  that  the  lirst  symptoms  in  all  tlie 
cases  were  nausea,  retching  and  vomiting,  and  the  sudden  pain, 
and  the  other  terrifying  symptoms  followed  more  or  less  quickly 
thereafter. 

Thus  it  is  seen  that,  as  with  the  symptoms  during  life,  and 
the  post-mortem  appearances,  so  the  etiological  conditions  are 
strikingly  similar  in  all ;  and  hence,  notwithstanding  the  small 
number  of  cases,  accurate  conclusions  can  yet  be  formed. 

Now,  as  regards  a  predisposition  to  rupture,  it  is  a  very  im- 
portant circumstance  that  in  nearly  all  cases  the  victims  have 
been  habitual  drinkers,  and  the  fact  that  they  were  with  scarce- 
ly an  exception  men,  may  be  referred  to  the  same  circumstance. 
Now,  to  make  out  from  the  complicated  physical  condition  of  a 
drinker,  just  that  particular  pathological  peculiarity  which 
would  sei-ve  as  a  disposing  cause,  it  is  best  to  compare  their  cor- 
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poreal  condition  witli  that  of  Boerliaavc's  patient  (who  is  the 
only  exception),  and  see  if  both  agree  in  any  one  particular. 
From  this  we  learn  that  the  man,  naturally  of  sucli  temj^erate 
habits,  from  his  social  relations,  was  obliged  frequently  to  par- 
take of  heavy  dinners,  and  particularly  after  such  he  was  wont 
to  feel  a  very  disagreeable  and  annoying  sensation  in  the  region 
of  the  cardia,  and  from  this  he  usually  relieved  himself  by  tak- 
ing an  emetic,  and  was  accustomed  to  use  them  at  improper 
times,  contrary  to  the  advice  of  his  physician.  Since  no  old 
anatomical  changes  in  the  cardia  were  found  at  the  autopsy, 
this  troublesome  feeling  was  most  probably  due  to  atony  of  the 
muscular  layer  of  the  oesophagus,  particularly  at  the  cardia, 
induced  or  increased  by  the  abuse  of  emetics,  in  consequence  of 
wdiich  regurgitation  would  easily  take  place  when  the  stomach 
was  overloaded,  and  the  material  would  remain  for  a  long  time 
in  the  oesophagus,  causing  that  annoying  sensation  which  w^as  so 
easily  removed  by  an  emetic. 

Now,  eructation  and  vomiting,  partly  as  direct  results  of  a 
debauch,  and  partly  as  sequels  of  chronic  gastritis,  are  among 
the  most  frequent  symptoms,  and  the  use  of  emetics  one  of  the 
most  common  procedures  amongst  professional  drinkers.  And 
since  in  many  of  our  cases  repeated  tedious  antecedent  attacks 
of  gastritis  were  distinctl3''  remembered  (the  short  sickness  with 
pain  in  the  stomach  in  Gramatzki's  case  needs  no  other  explana- 
tion), and  mention  was  made  of  the  frequent  use  of  emetics,  there 
is  in  fact,  in  this  respect,  the  most  complete  harmony  between 
Boerhaave's  case  and  the  others.  Therefore,  we  shall  not  go 
wrong  in  considering  that  atony  of  the  muscular  tissues  of  the 
cesophagus  and  cardia,  caused  by  the  habitual  use  of  emetics, 
and  a  tendency  to  regurgitation,  form  the  disposing  causes  of 
rupture. 

As  accidental  causes  of  rupture,  we  find  in  all  the  cases, 
occurrences  of  various  kinds,  either  during  or  shortly  after  a 
more  or  less  full  meal  or  drinking-bout,  which  caused  eructa- 
tions, retching,  or  vomiting,  and  hence  regurgitation  of  the  con- 
tents of  the  stomach,  which  at  the  time  contained  pepsin  and  an 
acid.  It  seems  worthy  of  note  that  on  two  occasions  the  trouble 
began  during  or  just  after  a  horseback  ride  on  a  full  stomach, 
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since  no  movement  would  seem  so  well  adapted  to  cause  regurgi- 
tation as  the  jolting  while  riding.  As  a  result  of  continued 
retching  and  futile  attempts  at  vomiting,  we  should  expect  a 
delay  of  the  regurgitated  food  in  the  CBSophagus.  In  both  the 
cases  in  which  a  morsel  of  food  was  stuck  fast  in  the  oesophagus, 
the  way  out  was  closed,  and  the  detention  must  occur  (unless 
the  morsel  was  just  at  the  cardiac  orifice)  more  surely  yet,  as  in 
Meyer's  case,  where  also  escape  Avas  cut  off  below  by  the  existing 
contraction  above  the  cardial 

So  the  prerequisites  for  the  development  of  intra-vital  cbso- 
phago-malacia  have  been  most  completely  realized,  except  the 
weakening  of  the  circulation.  We  cannot  conclude  that  this 
existed  from  anything  in  the  history  of  the  sickness,  or  from  any 
discovery  post-mortem — a  fact  which  need  not  astonish  us,  even 
if  we  suppose  it  to  have  existed,  for  many  such  disturbances  give 
no  sign  either  during  life  or  at  the  autopsy.  Accordingly,  it  only 
remains  for  us  to  see  if  such  weakening  of  the  circulation  could 
be  likely  to  exist  in  these  cases.  First  we  are  to  consider  that, 
if  the  protection  against  "self-digestion"  lies  in  the  rapid  neu- 
tralization of  the  acids  by  the  alkaline  blood  coursing  through 
the  part,  the  oesophagus,  on  account  of  its  much  less  abundant 
blood-suppl}',  and  the  necessarily  less  copious  secretion,  has 
much  less  protection  against  the  gastric  juices  than  the  stomach. 
But  it  requires  much  less  protection,  since  ordinarily  it  does  not 
come  in  contact  with  them.  In  the  stomach,  it  must  be  sup- 
posed, such  protection  is  in  excess,  so  that  the  circulation  may 
be  greatly  diminished  without  exposing  the  wall  to  self-digestion  ; 
otherwise  it  would  be  constantly  in  danger.  In  the  oesophagus 
there  is  no  such  supei-fiuous  supply,  and  hence  a  much  more 
moderate  diminution  in  the  circulation  would  be  sufficient  to 
destroy  the  equilibrium  and  allow  self-digestion  to  begin. 

As  regards  the  nature  of  the  disturbance  in  the  circulation, 
we  must  reject  the  hemorrhagic  infarction  of  the  oesophageal 
wall,  which  Hoffmann  assigns  as  a  cause  in  his  intra-mortal  cases, 

'  This  case  of  Me!/er''s  shows  the  most  complete  analogy  to  our  case  of  rupture  of 
the  stomach,  quoted  above  (reported  by  Mayer) ^  in  which  the  escape  of  the  destructive 
contents  of  the  stomach  was  prevented  ou  either  side  by  the  existence  of  strictures 
both  at  the  cardiac  and  pyloric  orifices. 
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since  in  all  the  rejDorts  of  autopsies  no  allusion  is  made  to  such  a 
discovery  ;  and  since  we  cannot  refer  it  to  embolism,  we  naturally 
turn  to  S2^astic  ischcemia.  The  occurrence  of  siich  spasmodic 
iscluemia  we  cannot  consider  as  fortuitous  and  independent  of 
the  rest,  but  shall  rather  suppose  that  it  has  causal  relations  with 
all  the  other  conditions  necessary  to  softening  and  rupture,  and 
which  have  been  shown  to  exist.  And  hence,  accepting  Andral's 
witty  remark,  that,  in  consequence  of  the  varied  emotions,  the 
stomach,  quite  as  well  as  the  skin,  may  now  turn  pale,  and  now 
be  suffused,  we  certainly  shall  ask  whether  the  striking  pallor  of 
the  face  and  lips  during  vomiting  does  not  extend  to  the  stomach 
and  oesophagus.  This  isclifemia  may  not  ordinarily  extend  to 
a  degree  where  the  tissues  would  be  exposed  to  the  action  of  the 
gastric  juice,  but  an  uiiwonted  increase  in  the  same  Avould  open 
the  door  for  a  catastrophe. 

After  all  that  we  have  said,  we  hold  that  the  view  is  well 
founded,  that  all  cases  of  spontaneous  rupture  of  the  oesopha- 
gus may  be  referred  to  an  intra-vital  oesophago-malacia.^ 
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As  has  been  already  stated,  we  designate  as  perforations  the 
solutions  of  continuity  in  the  oesophagus  produced  by  destruc- 
tive morbid  processes.  These  morbid  processes  may  belong  pri- 
marily to  the  oesophagus  itself,  and  then,  as  the  destruction  gen- 
erally begins  in  the  mucous  membrane  and  invades  successively 
the  external  layers,  lead  to  perforation  from  loithin  outioard ; 
cases  of  this  kind  we  denominate  primary  perforations.  Op- 
posed to  them  are  the  secondary  perforations,  produced  by  dis- 
eases of  the  neighboring  parts,  which  secondarily  involve  the 
oesophagus  in  one  of  two  ways :  either  the  degeneration,  begin- 
ning in  them,  extends  to  the  oesophageal  wall,  and  so  graduall}^ 
makes  its  way  through  the  latter  from  loithoict  inward,  or  the 
wall  of  the  oesophagus,  although  not  actually  destroyed,  be- 
comes so  much  softened  (from  atrophy  due  to  pressure,  or  from 
sloughing)  that  it  finally  tears  from  some  slight  cause.  It  is  cus- 
tomary to  include  these  latter  cases  in  the  perforations,  because 
the  morbid  processes  preparing  the  way  for  the  opening  perform 
the  chief  part,  while,  from  the  manner  in  which  the  rent  finally 
takes  place,  they  belong  more  properly  to  ruptures,  and  form,  as 
it  were,  the  connecting  link  between  the  two.'    A  sharp  boun- 

'  If  our  theory,  developed  above,  of  the  spontaneous  ruptures  proves  to  be  correct, 
then  the  whole  difference  between  them  and  the  perforations  of  this  kind  would  be 
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dary  line  cannot,  therefore,  be  drawn  between  tlie  two  forms  of 
solution  of  continuity  (rupture  and  perforation). 

Primary  and  secondary  perforations  may  occur  with  about 
the  same  frequency  (perhaps,  with  a  slight  majority,  in  favor  of 
the  primary).  Of  the  sexes^  the  male  furnislies  by  far  tlie  larger 
quota.  As  regards  age^  they  occur  occasionally  at  all  periods  of 
life,  but  are  much  more  frequent  in  older  persons. 

Of  twenty-four  cases  of  perforation  of  the  oesophagus  seen  by  us  (Zenker),  twelve 
certainly  belonged  to  the  primary  form,  nine  to  the  secondary,  while  in  three  the 
form  was  doubtful.  Nineteen  cases  occurred  in  men,  five  in  women.  In  regard  to 
age,  all  decades,  from  one  to  seventy  years,  were  represented ;  liowever,  only  eight 
cases  (one-third)  fell  within  the  first  four,  and  sixteen  cases  (two-thirds)  within  the 
last  three  decades.  The  greatest  number  (eight)  occurred  between  the  ages  of  forty 
and  fifty  years. 

The  statistics  furnished  by  Vigla  do  not  compare  in  every  respect  with  our  own, 
for  the  reason  that  they  were  not  made  oxit  from  material  limited  strictly  to  obser- 
vation, but  from  a  series  of  cases  collected  from  publications — hence,  only  the  sin- 
gularly remarkable  cases ;  and  for  the  reason,  moreover,  that  they  refer  only  to 
jierforations  of  the  oesophagus  into  the  air-im»mges.  In  regard  to  these,  Vigla  is 
])erfectly  correct  when  he  declares  (contrary  to  our  statement)  the  i)rimary  perfora- 
tion of  the  oesophagus  to  be  tlie  rule,  and  the  secondary  to  be  the  very  rare  excep- 
tion. In  all  other  respects  the  harmony  between  his  statements  and  our  own  is 
worthy  of  notice.  Thus,  he  found  the  proportion  in  the  male  sex  very  great  (four- 
teen men,  four  women).  According  to  him,  almost  all  ages  were  represented,  and 
(although  not  so  great  as  with  us)  the  majority  occurred  in  persons  more  advanced 
in  years.  An  analysis,  undei  taken  by  us,  of  114  cases  of  perforation  of  the  oesopha- 
gus of  the  most  varied  kind  (our  own  cases  and  those  collected  by  Vigla  included) 
gives  a  similar  result.  Of  these  114  cases,  seventy-seven  occurred  in  the  male  and 
twenty-five  in  the  female  (in  twelve  the  sex  was  unknown).  Thirty-five  cases  oc- 
curred under  forty,  and  fifty-nine  over  forty  years  of  age  (in  twenty  the  age  was 
not  known).  And  here  also  the  largest  number  (nineteen)  occurred  between  the 
ages  of  forty  and  fifty. 

In  this  collection  the  number  of  pinmanj  perforations  considerably  exceeds  that 
of  the  secondary  (seventy-six  primary,  twenty-eight  secondary,  ten  doubtful),  and 
this  depends  again  upon  the  fact  that,  in  publishing  these  cases,  special  preference 
is  given  to  communications  between  the  oesophagus  and  air-passages  (to  which  this 
proportion  applies),  because  they  so  often  lead  to  a  fatal  termination  under  the 
gravest  symptoms,  while  other  perforations,  frequent  enough  in  themselves,  and 
often  secondary  (e.  (/.,  from  the  mediastinal  glands),  arc  only  very  inadequately 
given,  on  account  partly  of  their  very  latent,  and  partly  of  their  insignificant 

reduced  principally  to  the  dififerent  kind  and  degree  of  the  softening  in  the  ojsophageal 
wall. 
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course.  Hence,  in  order  to  obtain  a  correct  idea  of  tlie  relative  frequency  of  these 
two  forms  of  perforation,  we  can  only  retain  cases,  strictly  limited  to  observation, 
in  examination  of  Tvliich  these  jn-oportious  were  kept  in  view.  On  this  account  we 
believe  that  greater  importance  must  be  attaclied  to  our  own  figures,  given  above, 
even  though  they  are  somewhat  small. 

According  to  our  experience,  traction  diverticula  constitute 
the  most  frequent  basis  of  'primary  perforations^  inasmuch  as 
their  wall,  becoming  inflamed  by  the  impaction  of  small  foreign 
bodies,  etc.,  is  occasionally  ruptured  by  ulceration.  These  per- 
forations, generally  very  small  at  first,  are  on  that  account  often 
enough  closed  again  by  cicatrization,  but  may,  on  the  other 
hand  {^ide  supra)^  lead  to  very  extensive  and  dangerous  losses 
of  substance.  Next  to  these  in  frequency  would  stand  the  per- 
forations caused  by  carcinomatous  ulcers,  which  likewise  lead 
to  very  extensive  losses  of  substance.  Then  come  larger  foreign 
todies  that  have  been  swallowed,  which,  if  they  do  not  imme- 
diately, as  sharp-pointed  or  angular  bodies,  produce  a  perforat- 
ing wound,  may,  by  remaining  for  a  longer  time,  lead  to  ulcera- 
tion and  sloughing  of  the  mucous  membrane,  and  thereby,  at  a 
longer  or  shorter  period  after  their  introduction,  to  perforation. 
In  rare  cases  the  action  of  corrosioe  substances  may  be  the  cause 
of  complete  solution  of  continuity  in  the  wall.  Finally,  ulcera- 
tions not  of  any  particular  Tcind  are  the  cause  of  perforation. 
Many  of  these  ulcers  may  have  been  produced  by  foreign  bodies, 
which  were  already  removed  at  the  time  of  the  autopsy.  Others 
are  certainly  to  be  referred  to  traction  diverticula,  which  were 
not  recognized,  or,  on  account  of  the  total  destruction  of  their 
wall,  were  actually  no  longer  recognizable.  Carcinomatous 
ulcers,  with  slight  cancerous  infiltration  of  their  edges,  have 
certainly  now  and  then  been  described  as  simple  ulcers.  On  this 
account  there  is  no  reason  to  suppose  that  any  other  specific 
form  of  ulcer  is  inclined  to  perforation.  The  theory  of  a  '*  per- 
forating ulcer  of  the  oesophagus,"  analogous  to  the  round  ulcer 
of  the  stomach,  expressed  by  several  authors,  depends  apparently 
on  the  observation  merely  of  such  perforations  of  no  definite 
character.  For  an  ulcer  with  anatomical  appearances  so  charac- 
teristic as  this  form  of  ulcer  possesses,  has  never,  up  to  the  pres- 
ent time,  been  seen  by  anybody  (see  Ulcers). 

VOL.  VIII.— 8 


114  ZENKER  AND  VON  ZIEMSSEN. — DISEASES  OP  (ESOPHAGUS. 

The  cancerous  perforations  are  generally  believed  to  be  by  far  the  most  fre- 
quent ;  in  fact,  this  seems  to  stand  out  in  a  striking  manner  from  the  statistics  of 
published  cases  ;  for  of  sixty-four  published  cases  ascribed  to  primary  perforation, 
there  are  found  no  less  than  thirty-eight  cases  of  cancerous  perforation,  while 
eleven  are  to  be  traced  to  the  action  of  foreign  bodies,  nine  to  ulcers  of  indefinite 
kind,  and  only  six  to  diverticula.  This  calculation,  however,  is  fallacious,  for 
there  is  no  doubt  that  the  cases  of  carcinomatous  perforation,  by  reason  of  the 
magnitude  of  the  lesion,  and  the  gravity  which  this  gives  to  the  form  of  the  disease, 
have  been  much  more  frequently  published  than  the  so  much  less  apparent  diverti- 
cula, to  which  until  recently  attention  has  not  been  at  all  directed,  and  which  have 
undoubtedly  often  been  overlooked  entirely,  or  wrongly  interpreted.  According  to 
our  own  observations,  the  matter  stands  thus,  that  of  twelve  cases  of  primary  per- 
foration, eight  were  from  diverticula  and  only  two  from  carcinoma,  while  two  were 
from  ulcers  of  doubtful  character.  These  figures  might  be  somewhat  modified  by 
a  larger  number  of  cases,  but  they  certainly  would  not  be  reversed. 

The  processes  which  lie  at  the  foundation  of  secondary 
perforations  are  of  various  kinds.  Most  frequently  they  are 
diseases  of  tlie  bronchial  and  tracheal  lymphatic  glands,  as 
glandular  abscesses,  softening  of  caseous  or  highly  carbun- 
cular  glands ;  furthermore,  by  suppuration  in  the  mediastinum 
or  in  the  retro-oesophageal  connective  tissue  in  the  neck,  due  to 
caries  of  the  mrtebrcB.  Rarely  they  are  primary  ulcerations  of 
the  trachea^  and  gangrenous  masses  in  the  lung,  which  become 
firmly  adherent  to  the  oesophagus,  and  subsequently  lead  to 
perforation.  We  saw  it  perforated  by  a  suppurating  cyst  of  the 
thyroid  gland.  ^  Finally,  by  continuous,  strong  pressure  from 
without,  the  wall  of  the  oesophagus  may  be  eroded  even  to  the 
extent  of  complete  perforation.  Thus,  in  a  large  substernal 
bronchocele,  which  compressed  the  trachea  very  much  and 
crowded  it  against  the  oesophagus,  we  saw  the  wall  of  the  latter 
completely  pierced  by  the  posterior  extremity  of  the  fifth  carti- 
laginous ring  of  the  trachea,  so  that  the  denuded  cartilage  pro- 
jected freely  into  the  canal.  Hamburger  (1.  c,  p.  185)  quotes  an 
entirely  analogous  case,  in  which  the  ossified  lar3nix  was  pressed 
backward  by  a  considerable  tumor  of  the  neck,  and  the  anterior 
and  posterior  walls  of  the  oesophagus  (pharynx)  were  perforated 
by  the  cricoid  cartilage  pressing  against  the  spine.    But  this 


'  Mondi^re  (Arch,  gcner.  XXX.  p.  507),  on  the  other  hand,  publishes  a  case  of  pri- 
mary (carcinomatous)  perforation  of  the  oesophagus  in  a  cyst  of  the  thyroid  gland. 
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effect  of  pressure  especially  applies  to  aneurisms  of  ilie  aorta 
descendens  tlioracica,  rupture  of  which  into  the  Oisophagus 
(sometimes  with  simultaneous  erosion  of  the  vertebra)  has  been 
occasionally  observed  (9  times  in  114  cases  of  perforation  of  the 
oesophagus).  In  some  of  these  cases  the  process  is  complicated, 
as  the  aneurism,  pressing  against  the  ceso]Dhagus,  causes  by  such 
pressure  a  circumscribed  sloughing  of  the  mucous  membrane. 
By  separation  of  the  slough  an  ulcer  now  forms  {gangrenous 
ulcer^  from  pressure),  perforation  of  which  establishes  the  com- 
munication with  the  aorta.  Two  destructive  processes  meet  here, 
and  we  have  to  deal,  in  a  certain  measure,  with  a  combination  of 
secondary  and  primary  perforation. 

This  complicated  kind  of  origin  in  a  communication  between  aneurisms  of  the 
aorta  and  the  cesophagus  lias  been  placed  in  a  proper  light  by  Leudet  (1.  c),  based 
upon  several  authentic  cases.  We  are  able  to  add  one  of  our  own,  also  very 
authentic' 

Allabach,  sixty-nine  years,  male.  Sudden  death  from  severe  hemorrhage. 
Autopsy  (March  8,  1864)  revealed  aneurism  of  the  arch  of  the  aorta,  with  erosion  of 
the  vertebrjE,  circumscribed  sloughing  of  the  mucous  membrane  of  the  oesophagus 
(not  yet  perforated),  and  perforation  of  the  left  bronchus.  Atrophy  of  the  recur- 
rent nerves  (notably  the  left)  from  pressure.  The  result  of  the  examination  of  the 
oesophagus  was  as  follows:  "in  the  cesojihagus,  immediately  below  the  bifurca- 
tion of  the  trachea,  a  circumscribed  prominent  space,  12  mms.  in  diameter,  with 
several  pale  gray,  shaiply  defined,  sloughy  spots,  and  slight  zone  of  redness,  but 
without  solution  of  continuity.  This  space  corresponded  with  a  l)ulging  and 
extremely  thin  portion  of  the  aneurismal  sac.  In  the  left  bronchus,  immediately  at 
the  bifurcation,  a  sharply  defined  opening,  size  of  a  lentil,  which  leads  directly  into 
the  aneurismal  sac,  but  is  covered  there  by  thin  layers  of  fibrinous  membrane." 

Hanot  (Arch,  gener.,  July,  1876,  p.  22)  believes  that  the  pressure  of  the  aneurism 
on  the  filaments  of  the  pncumogastric  nerve  supplying  the  o3Sophagus  (as  was  true 
in  our  case)  is  to  be  regarded  as  the  cause  of  the  ulceration  in  the  mucous  mem- 
brane. The  more  simple  explanation,  however,  of  direct  pressure  upon  the  wall  of 
the  oesophagus,  seems  quite  sufficient.  But  if  Leudet  considers  this  complicated 
kind  of  perforation  by  aortic  aneurisms  to  be  the  only  one  that  exists,  his  theory 
does  not  appear  to  be  well  supported. 

In  the  great  majority  of  cases  there  is  only  one  perforation, 
sometimes  two,  and  rarely  still  more.   In  the  event  of  more  than 


'The  case  is  given  in  detail  by  Prof.  Ziemssen,  in  "  Laryngoskopisches  und 
Laryngotherapeutischea. "  Deutsch.  Arch.  f.  klin.  Med.   Bd.  IV.  p.  378. 
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one  perforation,  they  are  generally  situated  close  together,  since 
one  and  the  same  diseased  mass  merely  breaks  through  in  several 
places.  This  occurs  most  frequently  in  carcinoma  of  the  oesoph- 
agus. 

The  location  and  size  of  the  perforation  are  naturally  very 
different  according  to  the  fundamental  disease.  Perforations 
occur  in  all  parts  of  the  oesophagus,  but  are  much  more  fre- 
quent in  the  intrathoracic  than  in  the  cervical  portion.  A  poinc 
of  predilection — in  consequence  of  the  frequent  direct  or  indirect 
implication  of  the  bronchial  glands — is  the  anterior  wall  in  the 
region  of  the  bifurcation  of  the  trachea. 

The  size  varies  from  a  small  opening,  pervious  only  to  a  tine 
bougie,  up  to  deficiencies  in  the  wall  of  2,  3,  or  more  ctms. 
in  diameter.  They  are  mostly  round,  but  in  isolated  cases  (rup- 
ture from  without)  they  are  in  the  form  of  a  slit. 

In  primary  perforations,  the  surrounding  mucous  membrane 
shows  the  changes  peculiar  to  the  fundamental  trouble,  while  in 
the  secondary  form  it  is  generally  quite  normal,  or  gangrenous 
only  in  small  spaces.  In  rare  cases,  simple  inflammatory  or  some 
other  kind  of  morbid  process  extends  secondarily,  from  the 
point  of  perforation,  over  larger  portions  of  the  oesophageal  wall. 

We  saw  not  long  ago,  in  rapid  succession,  two  cases  of  extensive  secondary  per- 
foration of  the  oesophagus,  produced  by  softening  of  caseous  bronchial  glands.  In 
one  case  there  was  found  in  addition  a  severe  phlegmonous  inflammation  of  the 
oesophagus,  extending  over  the  entire  length  of  the  tube,  which  was  certainly 
excited  by  the  perforation.  In  the  other  case,  the  mucous  membrane  around  the 
perforation,  for  a  distance  of  3  ctms.,  was  thickly  strewed  with  small,  round  ulcers, 
extending  only  as  far  as  the  submucous  cellular  tissue. 

In  regard  now  to  the  changes  in  the  neighboring  parts,  pro- 
duced by  primary  perforations,  they  are  limited  in  many  cases  to 
the  destruction  by  ulceration,  sometimes  of  small,  at  other  times 
of  more  or  less  extensive  portions,  of  the  mediastinal  connective 
tissue.  As  a  rule,  however,  in  the  event  of  a  chronic  or  compara- 
tively long-continued  morbid  process  (as  by  the  impaction  of 
foreign  bodies),  before  the  stage  of  perforation  is  reached,  an 
inflammatory  thickening,  not  unfrequently  callous  induration  or 
cancerous  infiltration  of  the  contiguous  cellular  tissue,  will  take 
place,  so  that  the  ulcerated  cavity  in  the  mediastinum  will,  to  a 
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certain  extent,  be  enclosed  in  a  capsule.  This  explains  the  fact 
that  the  final  rapture  is  not,  as  a  rule,  immediately  followed  by 
synii^toms  so  grave  and  lesions  extending  so  rapidly  as  we  saw 
them  occur  in  spontaneous  rupture  of  the  healthy  oesophagus. 
In  particular,  the  emphysema  of  the  skin,  which  is  apparently  of 
constant  occurrence  in  those  cases,  extending  rapidly  over  large 
portions  of  the  surface,  is  never  seen  here.  Hence,  such  per- 
forations at  first — indeed,  as  long  as  they  continue — may  exist  in 
a  latent  form,  and  that  too  in  patients  who  are  under  the  most 
careful  medical  observation.  And  if  the  fundamental  process 
has  no  progressive  tendency'-,  as  it  has  in  cancer,  these  perfora- 
tions may  heal  by  cicatrization,  as  has  been  certainly  verified 
by  the  cicatrices  occasionally  found  in  post-mortem  examina- 
tions. 

On  the  other  hand,  however,  the  ulceration,  once  begun,  ex- 
tends frequently  in  a  slow  manner,  but  sometimes  rapidl}^,  farther 
and  farther  around  itself,  and  thus  leads  to  the  formation  of  very 
large,  sinuous  cavities  which  penetrate  the  mediastinum  in  vari- 
ous directions,  even  in  its  entire  length. 

What  an  enormous  circumference  these  cavities  may  attain,  and  at  the  same  time 
what  little  authority  there  is  for  describing  perforation  of  the  02sophagus  as  in  and 
for  itself  a  necessarily  fatal  affection,  tlie  case  from  Bartels'  cliuique  in  Kiel,  jjub- 
lished  by  Luermann  (1.  c.)  teaches,  wliich — as  recovery  at  the  time  of  publication  was 
expected — is  not  made  out  by  post-mortem  examination,  but  by  model  clinical 
observation.  In  a  patient,  twenty-four  years  old,  a  mediastinal  abscess  had  foimed 
in  consequence  of  a  perforation  of  the  upper  third  of  the  oesophagus,  arising  from 
some  unknown  cause  (impaction  of  a  foreign  body  was  suspected) ;  this  abscess 
extended  from  the  neck,  where  it  was  opened  by  incision,  down  as  far  as  the  dia- 
phragm, and  in  front  bordered  immediately  on  the  heart.  The  cavity,  which  at 
first  contained  two  quarts  of  fluid,  projected  when  full  far  into  the  left  side  of  the 
thorax.  After  treatment,  continued  three-quarters  of  a  year,  the  mediastinal  cavity 
was  considerably  reduced  in  size,  but  the  communication  with  the  oesophagus  still 
existed.  Closure  of  the  oesophageal  fistula  by  operation  was  contemplated.  Nothing 
is  thus  far  known  by  us  of  the  subsequent  history  of  the  case. 

These  cavities  now  enter  into  relation  with  all  the  vital  parts 
situated  in  and  contiguous  to  the  mediastinum,  and  all  the  hol- 
low viscera  found  here  are  exposed  to  perforation  from  them. 
If,  as  frequently  happens,  the  cavity  extends  directly  to  the 
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pericardium  or  one  of  the  pleurae,  pericarditis '  or  pleuritis  very 
generally  supervenes,  and  that  when  the  serous  membrane  is  not 
perforated.  Most  frequently  the  perforation  involves  one  of  the 
hronclii  (right  or  left  about  equally),  or  both  at  the  same  time, 
or  the  trachea.  The  lungs  especially  (much  more  frequently 
the  right),  upper  as  well  as  lower  lobes,  are  liable  to  perforation, 
mostly  by  the  establishment  of  fistulse,  which  either  open  di- 
rectly into  a  pre-existent  cavern,  or  make  their  way  into  the 
substance  of  the  lung  and  form  cavities  there  by  the  process  of 
ulceration.  The  perforations  into  the  pleural  canity  (also  the 
right  in  a  large  proportion)  and  'pericardium  are  more  unfre- 
quent,  and  may  (but  apparently  only  rarely)  lead  to  pneumo- 
thorax and  pneumo-pericarditis.  Finally,  perforations  of  large 
arteries  are  not  unfrequent,  notably  that  of  the  aorta  desc.  tho- 
rac.  Moreover,  the  pulmonary  artery  ((Gide  supra),  intercostal, 
carotid,  right  subclavian  (once  in  the  latter  when  it  pursued  an 
anomalous  course  between  the  oesophagus  and  vertebral  column 
— dysphagia  lusoria, — from  the  point  of  a  bone,  Kirby,  another 
time  from  carcinoma),  and  inferior  thyroid  arteries  have  been 
found  perforated.  Perforations  into  the  larger  veins,  on  the  con- 
trary, appear  to  happen  only  occasionally.  In  one  instance  the 
left  azygos  vein  was  apparently  the  source  of  a  fatal  hemorrhage 
from  perforation  by  a  bone  swallowed ;  in  another  case  it  was, 
with  all  probability,  the  vena  cava.'  In  one  case  there  was  found 
an  opening  in  the  left  auricle.^ 

While  now  the  occurrence  of  a  communication  with  a  large 
blood-vessel  (whether  from  primary  or  secondary  perforation) 
always,  with  symptoms  of  severe  hemorrhage  or  internal  loss  of 

'  Von  Dumrdclier  (Wien.  med.  Presse.  VII.  15. 16.  18.  1866)  describes  the  pericarditis 
following  perforation  of  the  oesophagus  from  a  foreign  body  as  "  almost  constant." 

«  Vide  these  cases,  described  by  Mondi^re,  Arch,  gcncr.  T.  XXIV.  p.  404,  406,  407. 

^Be7'trandet  Bussard,  Gaz.  hebdomad.  1874.  p.  459.  In  this  case,  very  carefully 
observed  and  described  before  and  after  death,  the  sinuous  cavity,  situated  at  the 
bifurcation,  had  perforated  first  into  the  right  bronchus,  and  then  into  the  left  auricle. 
On  the  anterior  wall  of  the  oesophagus  there  was  found  a  cul-de-sac,  separated  from 
the  gangrenous  cavity  by  a  thin  layer  of  cellular  tissue  (probably  a  traction  diverticu- 
lum). At  the  same  time  there  existed  a  recent  pericarditis.  The  patient,  twenty-four 
years  old,  died  after  a  three  weeks'  illness,  from  repeated  attacks  of  severe  hajma- 
temesis. 
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blood,  tends  to  a  fatal  result,  suddenly  or  after  a  speedy  recur- 
rence of  the  iirst  attack,  communication  with  the  other  organs 
mentioned  proves  rapidly  fatal  only  in  exceptional  cases,  and  is 
much  more  likely  to  continue  for  a  longer  time.  But  the 
entrance  of  pieces  of  food,  in  a  state  of  putrefaction,  and  of  gases 
from  the  oesophagus  into  the  perforated  part,  acts  as  an  intense 
cause  of  inflammation  and  produces  at  the  same  time  putrid 
decomposition  of  the  inflammatory  products.  It  gives  rise  to 
purulent  pleuritis  or  pericarditis,  putrid  bronchitis  with  velvet- 
like softening,  or  even  granular  thickening  of  the  mucous  mem- 
brane about  the  point  of  perforation.  By  inspiration  of  the 
putrid  contents  of  the  bronchus  there  are  developed  gangrenous 
patches  in  the  lungs,  which  may  of  themselves  lead  to  purulent 
pleuritis.  Moreover,  the  ulcerations  caused  by  perforation  of 
the  lung  itself,  or  the  cavities  which  have  opened  into  the  oeso- 
phagus, always  assume  a  gangrenous  character. 

As  might  be  expected,  these  processes,  in  a  majority  of  cases, 
end  fatally,  although  sometimes  after  considerable  time  has 
elapsed.  Nevertheless,  even  these  fistulous  communications 
with  neighboring  organs,  especially  the  bronchi,  may  in  rare  in- 
stances close  by  cicatrization,  as  is  proved  by  the  cicatrices  occa- 
sionally found  after  death  at  corresponding  points  in  the  oeso- 
phagus and  bronchus,  together  with  cicatrized  conditions  in  the 
mediastinum.  Indeed,  recovery  (by  incision)  was  reported  (Busch, 
loc.  cit.)  in  a  case  of  perforation  of  the  oesophagus  from  the  sharp 
end  of  a  bone,  in  which  an  opening  into  the  pleura  had  led  to 
pneumothorax  and  pleuritic  exudation.  Small  secondary  per- 
forations, caused  by  abscesses  of  lymphatic  glands  and  the  like, 
of  course  heal  more  easily.  And  that  recovery  not  so  seldom 
occurs  in  cases  of  pericarditis  dependent  on  oesophageal  perfora- 
tion, is  proved  by  the  remarkably  frequent  coincidence,  already 
emphasized  above  {nide  Traction  Diverticula),  of  pericardial  ad- 
hesions with  traction  diverticula  in  the  oesophagus.  Hence  the 
oesophageal  perforations  proper  (in  so  far  as  they  do  not  result 
from  carcinoma)  should  not  be  considered  as  an  objective  form 
of  disease,  which,  from  the  very  beginning,  is  unamenable  to 
every  mode  of  treatment. 
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An  analysis  of  120  cases  of  perforation  of  the  oesophagus  (primary  and  second- 
ary included),  arranged  Avith  reference  to  the  frequency  of  communication  with  the 
different  neighboring  viscera— in  which  it  is  to  be  noted  that  in  some  cases  com- 
munication with  several  viscera  took  place — shows  the  following-  fio-ures.  The 
oesophagus  communicated  with: 

R.  bronchus.    L.  bronchus.    Trachea.    R.  lung.    L.  lung.    R.  pleura.    L.  pleura. 
14  12  21  17  6  10  1 

^  .  '  •  ,  '  V  ,  . 

26  28  11 

Pericard.  L.  auricle.  Aorta.  Pulm.  artery.  Carotid.  Subclav.  art.  Inf.  thyroid  art. 
7  1  18  1  1  2  1 

Intercost.  art.     Vena  cava.    Left  vena  azygos.    Cyst  of  thyroid  gland. 
1  1?  1  2 

In  seventeen  cases  the  communication  occurred  merely  with  the  mediastinum  or 
peri-oesophageal  cellular  tissue  in  the  neck. 


Symptomatology  and  Diagnosis. 

The  symptoms  of  rupture  of  the  oesophagus,  so  far  as  sucli 
can  be  gathered  from  a  meagre  supply  of  cases,  are  specified 
above  (p.  94).  The  diagnosis  of  this  rare  occurrence  is  estab- 
lished with  some  degree  of  probability  when,  on  the  one  hand, 
the  preliminary  conditions,  viz.,  the  stomach  filled  with  food,  and 
energetic  efforts  in  vomiting  or  choking,  are  present ;  when,  on 
the  other  hand,  in  attempting  to  vomit,  and  in  connection  with 
the  sensation  of  an  internal  laceration,  a  sudden,  violent  and  fixed 
pain  occurs  in  the  course  of  the  oesophagus,  which  is  sometimes 
increased  by  movements  of  the  spine;  when,  furthermore,  sub- 
cutaneous emphysema,  beginning  above  the  clavicles  and  extend- 
ing farther  and  farther,  occurs  with  rapidly  increasing  collapse, 
acceleration  of  the  pulse,  and  dysj^noea  to  the  extent  of  ortliop- 
noea,  extreme  precordial  oppression,  constant  attempts  to  vomit 
and  choking  with  bloody  mucus,  without  actual  vomiting  of  the 
contents  of  the  stomach.  Special  value  must  be  attached  to  this 
phenomenon  of  subcutaneous  emphysema,  since  it  appears  to  be 
a  constant  occurrence.  As  auscultatory  phenomena,  Hamburger 
would  have  us  observe  extinction  of  the  sound  produced  by 
swallowing  at  the  point  of  rupture,  and  a  wliistling  noise.  Tlien 
if  perforation  of  the  stomach,  pneumothorax  from  any  otlier 
cause,  and  internal  hemorrhage,  can  be  excluded  in  this  compli- 
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cated  symptomatology,  a  rupture  of  the  oesophagus  may,  witli 
probability,  be  assumed  to  exist. 

Tlie  sym'ptoms  and  diagnosis  of  primary  perforation  of  the 
cesopliagus  are  composed  of  the  phenomena  of  the  primary  affec- 
tion in  the  oesophagus  (carcinoma,  ulcerations  from  corrosive 
substances,  foreign  bodies,  etc.),  and  added  to  these,  the  symp- 
toms of  inflammation  due  to  perforation  in  the  neighboring 
organs  and  its  results.  With  the  comparative  frequency  of  pri- 
mary perforation,  especiall37-  by  foreign  bodies  and  cancers  in  the 
oesophagus,  the  physician  must  always  be  prepared  for  its  occur- 
rence in  the  course  of  any  destructive  affection  of  the  oesophagus, 
and  under  such  circumstances  he  will  in  the  majority  of  cases  be 
able  to  establish  the  diagnosis  of  perforation  with  greater  proba- 
bility, although  not  with  certainty,  if  he  finds  signs  of  a  purulent 
pleuritis,  pneumothorax,  purulent  mediastinitis,  or  tracheo-bron- 
chitis,  with  expectoration  of  food,  etc. 

The  beginning  of  the  perforation  is  characterized  either  by 
the  sudden  appearance  of  severe  inflammatory  symptoms,  with 
the  sensation  of  internal  rupture,  then  of  .  an  acute  pneumo- 
thorax, pneumo -pericardium,  mediastinitis,  etc. — especially  in 
perforations  from  foreign  bodies — or  the  process  goes  on  slowly, 
firm  adhesions  connect  the  wall  of  the  oesophagus  with  some 
neighboring  organ,  and  the  perforation  takes  place  quite  imper- 
ceptibly, or  without  violent  symptoms,  so  that  the  lesion  is  made 
out  only  by  very  careful  observation. 

Sudden  diminution  or  cessation  of  the  dysphagia  and  apparent 
freedom  from  stricture,  after  complete  impermeability  had  pre- 
viously existed,  have  not  unfrequently  been  observed  in  the  oeso- 
phagus, as  the  fluid  swallowed,  in  the  same  manner  as  the  sound, 
henceforth  enters  by  the  "false  passage "  into  the  adjacent  organ. 
In  regard  to  the  phenomena  of  auscultation  and  i^ercussion,  von 
Reincke,  in  his  case  of  communication  between  the  oesophagus 
and  a  cavity  in  the  lung  caused  by  cancer  (which  acted  more  like 
a  diverticulum),  has  made  the  following  observation  •. 

"When  we  listened  posteriorly  to  the  right  of  the  vertebral  column,  -while  the 
patient  was  drinking  slowly,  there  was  heard,  with  every  swallow,  a  short  tinkling 
noise  down  to  the  stricture  ;  Imt  after  every  sixth  or  eighth  stoalloio,  the  fluid  passed 
through  the  contraction  with  a  lengthened,  shxiffiing  roar,  as  when  afiood-gate  is  suddenly 
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opened.  In  following  up  this  phenomenon,  attention  was  directed  to  a  slight  dul- 
ness,  previously  made  out,  which  extended  over  a  space  about  as  large  as  a  silver 
dollar,  and  was  situated  on  the  right  side  of  the  spinal  column,  at  the  level  of  the 
seventh  cervical  vertebra.  When  percussion  was  made  over  this  spot,  while  the  patient 
teas  di'inking,  the  dulness  gradually  increased  to  a  remarkable  degree  in  intensity,  and 
somewhat  in  extent,  to  diminish  again  rapidly  from  the  moment  when,  ly  simultaneous 
somewhat  deeper  auscultation,  the  beginning  of  the  roaring  sound  was  announced.  The 
phenomenon  did  not  occur  when  the  patient  took  solid  food. 

So  soon  as  the  conditions  for  a  perforation  of  the  oesophagus 
are  fulfilled,  the  occurrence  of  violent  coughing  after  swallowing, 
and  the  quality  of  the  expectoration,  deserve  particular  attention. 
When  in  such  cases  a  fluid  of  peculiar  properties,  as  milk, 
vrhortleberry  soup,  and  the  like,  is  expectorated,  there  is  with- 
out doubt  a  communication  between  the  oesophagus  and  lung- 
tissue  or  bronchi.  It  was  so  in  the  following  case  seen  by  us 
(Ziemssen). 

Q-.  B.,  mechanic,  thirty-seven  years  old,  presented  himself,  October  23,  18G7,  at 
the  Medical  Clinique  in  Erlaugen,  with  symptoms  of  advanced  carcinoma  of  the 
lower  third  of  the  oesophagus,  as  well  as  of  the  stomach  and  liver.  The  patient  has 
been  suifering  for  one  year;  for  the  past  six  months  has  vomited  solid  food, 
and  for  the  past  ten  days  fluid  food  as  well.  At  a  point  forty-five  centimetres 
from  the  incisor  teeth  the  sound  encounters  an  insuperable  obstruction,  and  causes 
pain  behind  the  ensiform  cartilage.  From  Oct.  24th,  a  sound,  five  millimetres 
in  diameter,  was  passed  through  the  stricture  daily,  and  since  the  25th  the  patient 
was  able  to  swallow  fluid  food  without  difficulty ;  introduction  of  sound  caused  no 
pain,  and  from  Nov.  10th  a  sound  one  centimetre  in  diameter  passed  easily  through 
the  stricture,  when  made  to  take  a  somewhat  spiral  direction,  so  that  the  point  was 
pushed  more  to  the  left  side  in  its  downward  course.  By  Nov.  16th,  patient  could 
swallow  meat  and  potatoes  cut  up  in  small  pieces,  and  Nov.  18th  he  left  the  hos- 
pital, having  increased  twelve  pounds  in  weight. 

The  patient  returned  Nov.  23d,  stating  that  for  the  last  twenty-four  hours  he  had 
not  been  able  to  swallow  fluids.  The  weight  of  the  body  is  diminished  by  eleven 
pounds.  The  sound,  even  the  smallest  size,  would  not  pass  at  first,  but  on  the  fol- 
lowing day  its  intioduction  was  again  successfully  accomplished,  and  from  the  27th 
the  sound  one  centimetre  in  diameter  was  passed  through  the  stricture.  An  inter- 
current carbuncle  in  the  neck  was  opened,  and  healed  slowly.  From  Dec.  1st  the 
sound  no  longer  passed  through  the  stricture,  but,  after  being  introduced  for  the 
distance  of  forty-two  centimetres,  encountered  a  resistance  of  softer  material  than 
that  which  existed  previously  at  a  point  three  centimetres  lower  down.  The  patient, 
however,  was  able  to  swallow  fluids,  and  even  finely  minced  meat  and  bread. 
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Dec.  7th  he  was  discharged  from  the  hospital  at  his  own  request,  and  treated  as  an 
out-patient.    Tlie  introduction  of  the  sound  was  regularly  continued. 

At  tlie  beginning  of  February  the  closure  of  the  ccsophagus  was  complete,  the 
emaciation  extreme,  and  the  tumor,  as  largo  as  an  apple,  previously  recognized  in 
the  liver,  could  now  be  distinctly  felt.  Epigastrium  and  left  hypochondrium  much 
sunken,  and  the  whole  abdomen  was  in  the  form  of  a  tray. 

He  entered  the  hospital  again  Feb.  5th.  The  smallest  sound  sometimes  reached 
the  stomach,  at  other  times  it  was  caught  as  in  a  funnel.  At  the  lower  lobe  of  the 
right  lung,  near  tlxe  vertebral  column,  there  was  slight  dulness  on  percussion,  with- 
out essential  change  in  the  respiratory  murmur.  The  noise  in  swallowing  ceased 
suddenly  at  the  upper  part  of  the  stricture.  Tlie  patient  was  kept  alive  on  milk 
and  gruel.  From  Fel).  9th  there  was  violent  cough,  with  abundant  yellowish  white 
expectoration,  without  pain  in  the  thorax,  and  without  dyspnoea  or  increased  fre- 
quency of  respiration.  Spasmodic  cough  invariably  followed  the  drinTcing  of  milk,  and 
by  the  cough  a  small  portion  of  the  milk  was  expectorated.  Tliis  phenomenon  contin- 
ued unchanged  until  death,  which  occurred  Feb.  12th. 

The  autopsy  (Zenker)  revealed,  in  the  upper  third  of  the  oesophagus,  two  iso- 
lated cancerous  nodes,  larger  than  a  hazel  nut.  The  canal  was  contracted  in  the 
lower  tliird  for  a  distance  of  four  centimetres,  so  that  the  little  finger  did  not  pass 
through;  the  mucous  membrane  adlierent,  at  first  whitish  gray,  farther  down  slate- 
colored,  uneven,  apparently  cicatrized,  and  studded  with  single,  whitish  gray  nod- 
ules, and  one  lobulated  tumor  one  and  a  half  centimetres  long  and  attached  by  a 
pedicle.  Immediately  above  tlie  cardiac  extremity  the  lumen  was  only  large  enough 
to  admit  a  jiea,  with  resistant  wall  and  muscular  tissue  very  much  hypertrophied. 
From  the  beginning  of  the  stricture,  going  off  to  the  right  by  an  opening  about  the  size 
of  a  pea,  was  a  fistula  which  led  through  the  callous  mediastinal  tissue  into  the  loioer 
lobe  of  the  right  lung,  where  it  op)ened  p>osteriorly  into  several  cavities,  varying  in  size 
from  a  cherry-stone  to  a  hazel-nut,  with  smooth  intei'nal  surface,  and  grayish  red  fluid 
contents.  The  substance  of  the  lung  around  these  cavities  collapsed,  solid,  and 
bright  gray.  There  were  found,  besides,  disseminated  nodes  of  cancer,  size  of  a  pea, 
in  the  mucous  membrane  of  the  stomach  about  the  cardiac  orifice,  some  of  which 
were  ulcerated,  and  communicated  by  a  fistula  with  a  cavity,  produced  by  ulcera- 
tion, in  the  hypertrophied  left  lobe  of  the  liver.  A  cancerous  gland  was  found  in 
the  upper  third  of  the  oesophagus,  small  metastatic  nodes  of  cancer  in  liver  and 
kidneys,  and  an  almost  comi)letely  stiff  spinal  column  from  superficial  exostoses  of 
the  vertebrae. 

In  this  case  a  fistula,  pervious  to  fluids,  had  formed  between  the  oesophagus  and 
the  secondary  cavity,  produced  by  ulceration,  in  the  lower  lobe  of  the  right  lung. 
Tlie  communication  between  the  cavity  and  the  bronchi  leading  to  it  appeared  to 
have  been  established  at  a  late  date,  as  the  milk  conveyed  during  inspiration  from 
the  oesophagus  into  the  cavity  produced  cough  only  a  short  time  before  death,  and 
was  partially  expectorated.  Whether  the  introduction  of  the  sound  was  the  cause  of 
the  unrecognized  perforation  could  not  be  made  out ;  life  was  certainly  prolonged 
for  several  months  by  the  persistent  use  of  the  sound. 
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In  Other  cases  the  perforation  into  the  pulmonary  tissne  is 
tlie  immediate  cause  of  gangrene  of  the  lung,  while  if  the  opening 
be  into  the  trachea,  or  one  of  the  principal  bronchi,  symptoms  of 
purulent  tracheitis,  or  bronchitis,  with  secondary  gangrene  of 
the  lung,  or  lobular  pneumonia  from  inspiration  of  foreign  sub- 
stances, may  appear.  Communication  with  the  pleura  is  generally 
followed  by  very  acute  empyema  or  pyopneumothorax.  The 
severity  and  quantity  of  the  exudation  and  the  purulent  or 
iclioious  nature  of  the  fluid,  as  proved  by  the  introduction  of  a 
trocar,  taken  in  connection  with  the  previous  oesophageal  trouble, 
confirm  the  diagnosis. 

Rapidl}?-  fatal  hemorrhage  naturally  follows  perforation  into 
the  aorta  or  one  of  the  large  vessels.  The  question  whether  the 
perforation  is  due  to  the  action  of  a  foreign  body,  which  has 
made  its  way  unobserved  into  the  oesophagus,  is  commonly  not 
cleared  up  until  the  autopsy,  since,  as  frequently  happens,  not 
one  of  the  necessary  grounds  of  presumption  existed  during 
life. 

Perforation  into  the  pericardium  presents  such  characteristic 
symptoms  that  its  recognition  is  seldom  difficult.  The  acute 
purulent  effusion,  with  mixture  of  air  from  the  oesophagus, 
pyopneuvio-pericardium,  has  thus  far  been  observed  only  a  few 
times  ;  and  in  the  cases  of  Chambers '  and  Taetel '  (Nieme3'"er), 
a  perforated  ulcer  of  the  oesophagus  was  the  fundamental  cause, 
while  in  the  case  of  Thompson  and  Walshe,^  the  point  of  a  knife, 
which  was  swallowed,  had  pierced  the  pericardium.* 

In  all  three  cases  air  had.  entered  the  pericardial  sac,  which  (in  case  there  are  no 
valves  nor  valve-like  deposits  at  the  point  of  perforation,  which  prevent  the  entrance 
of  air)  may  be  described  as  a  constant  occurrence,  and  may  be  looked  for  in  all 
future  cases.  As  mentioned  before,  the  air  is  drawn  into  tlie  oesophagus  by  the 
normal  inspiratory  act,  and  thence  into  the  pericardial  sac  by  the  elastic  traction  of 
the  lungs  upon  the  latter,  as  well  as  by  tlie  diminution  of  the  lieart  during  systole. 


'  London  Med.  Joum.  July,  1852. 

'  Deutsche  Klinik.  1860.  No.  37.  This  case  has  also  been  appropriated  by  Beckers, 
for  his  inaugural  dissertation,  "  De  Pneumopericardio.  Gryphiae.  1860." 

»  Treatise  on  the  Diseases  of  the  Lungs,  Heart,  and  the  Aorta.  II.  ed.  London, 
1854.  pp.  201  and  627. 

*  See  "Pneumopericardium."  Vol.  VI.  p.  G57. 
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Tlie  extraneous  substances  (blood,  pus,  mucus,  remnants  of  food,  i)articles  of 
cancer)  making  their  way  with  the  air  into  the  pericardial  sac,  set  up  at  once  a 
l)uruk'nt  pericarditis,  which  speedily  causes  a  moderate  exudation. 

The  subjective  symptoms  are  often  unimportant:  slight  dyspnoea,  oppression 
and  pain  in  the  region  of  the  pericardium  ;  tlic  objective  symptoms,  on  the  contrary, 
possess  great  weight,  and  are  very  ajiijarcnt.  In  addition  to  the  signs  of  general 
collapse  and  cardiac  debility,  there  exists  a  bulging  in  the  region  of  the  heart, 
which  in  the  supine  position  gives  a  clear,  tympanitic  percussion-sound  with  a 
metallic  tinkling,  the  i)itch  of  which  may  vary  with  the  systole  and  diastole  of  the 
heart.  In  sitting,  or  by  bending  forward,  there  is  absolute  dulness  in  jjlace  of  the 
tynii)anitic  sound,  from  the  gravitation  of  the  fluid  which  has  been  exuded. 

Metallic  phenomena  of  very  great  intensity  are  presented  to  the  car,  and  that  at 
great  distances  from  the  patient.  The  cardiac  sounds  have  a  metallic  ring  like  a 
chime,  or  tliere  is  heard  a  rhythmical  succussion.  sound  produced  by  the  shaking  of 
the  fluid  from  the  action  of  the  heart,  a  metallic  splashing,  the  bruit  de  moulin, 
bruit  de  roue  hydraulique  of  the  French.  This  murmur  is  so  loud  that  it  can  be 
heard  throughout  the  room,  and,  indeed,  in  the  case  from  Niemeyer's  clinique  in 
Greifswald  (October,  1839),  seen  by  me,  and  described  by  Tuetel,  the  attendant  in 
an  adjoining  room  was  awakened  at  night  by  the  noise.  This  case,  as  being  a  good 
example,  deserves  reproduction  here  in  abstract  form. 

T.  W.,  forty-six  years  old,  laborer,  was  admitted  October  16,  1859,  to  the  Medi- 
cal Clinique  in  Greifswald,  stating  that  he  had  suffered  for  three  years  from  vomit- 
ing directly  after  swallowing,  and  that  more  recently  he  had  lost  strength  and  flesh 
to  a  considerable  extent.  After  a  few  days,  although  the  pharyngeal  sound  had  not 
boen  used,  there  was  suddenly  heard,  in  the  evening,  a  rhythmical  splashing  sound 
with  every  cardiac  systole.  The  apex  beat  feeble,  but  in  the  normal  situation. 
The  region  of  cardiac  dulness  not  essentially  changed. 

The  splashing  sound  continued  without  intermission  during  the  night,  and  was 
so  loud  that  the  attendant  heard  it  in  the  next  room,  although  the  door  was  closed. 
On  the  following  morning  the  patient  was  comatose,  the  cardiac  dulness  had 
entirely  disappeared,  and  in  its  place  was  a  full,  though  not  tympanitic  percussion- 
sound.  The  apex-l)eat  could  not  be  felt.  The  metallic  tinkling  continued  with 
every  contraction  of  the  heart,  and  was  audible  through  the  whole  room.  The 
breath  extremely  fetid.    Death  occurred  about  noon. 

Autopsy  (Professor  Grohe)  revealed :  pericardium  tightly  stretched  by  air,  much 
distended,  and  contained  about  six  hundred  cubic  centimetres  of  fetid  fluid.  Behind 
the  base  of  the  left  ventricle,  in  the  pericardium,  which  is  much  thickened  at  this 
point,  was  a  cleft-shaped  opening,  which  communicated  with  the  interior  of  the 
oesophagus  by  a  canal  three-quarters  of  an  inch  in  length.  In  the  oesophagus,  be- 
ginning half  an  inch  above  the  cardiac  extremity  and  extending  upwards  for  five 
inches,  was  a  cancerous  ulcer,  in  the  middle  of  Avhich,  and  on  the  anterior  wall  of 
the  oesophagus,  was  the  perforation.  The  pleura;  on  both  sides  adherent  to  the 
oesophagus,  and  partially  eroded ;  slight  infiltration  in  both  lunga. 
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Perforation  into  the  mediastinum,  or  into  the  peri-oesophageal 
tissue  in  the  neck,  may  be  recognized  by  pain  in  the  chest,  lim- 
ited motion  in  the  vertebral  column,  fever,  and  especially  by 
subcutaneous  empliysema  in  the  neck.  The  last  symptom, 
though  so  constantly  observed  in  ruptures  of  the  oesophagus,  is 
an  extremely  rare  phenomenon  in  perforations,  and  seems  to 
occur  only  in  lesion  of  the  oesophagus  produced  by  foreign 
bodies  (compare  Busch,  loc.  cit.,  and  Adelmann,  loc.  cit.).  When 
it  does  occur  in  these  cases,  it  is  naturally  of  the  greatest  value 
in  diagnosis.  It  may  subsequently  proceed  to  formation  of  ab- 
scess, and  to  fistulous  communications  between  the  oesophagus 
and  surface  of  the  neck,  through  which  the  fluids  swallowed 
make  their  appearance. 

prognosis  of  a  perforation,  when  the  diagnosis  has  been 
made  out,  is  always  unfavorable,  and  in  the  majority  of  cases 
fatal,  partly  on  account  of  the  fundamental  affection,  partly  on 
account  of  the  secondary  lesions  which  the  perforations  produce 
in  a  neighboring  organ.  The  small  perforations,  which  certainly 
heal  frequently,  run  their  course  with  such  slight  or  indistinct 
symptoms,  that  in  them  the  question  of  diagnosis,  and  conse- 
quently of  prognosis,  is  excluded.  As  for  the  rest,  the  perfora- 
tions produced  by  foreign  bodies,  especially  into  the  pleural 
cavity,  present  the  most  favorable  outlook,  since  in  such  indi- 
vidual cases  recovery  follows  the  early  operation  for  the  empy- 
ema, etc.  (Adelmann,  Busch).  The  perforation  by  needles  offers 
decidedlv  the  most  favorable  outlook,  as  these  can  make  their 
way  into  neighboring  cervical  or  thoracic  organs,  and  finally 
appear  on  the  surface.  But  these  perforations,  as  Busch  cor- 
rectly observes,  can  scarcely  be  described  as  such,  since  sharp- 
pointed  needles  only  push  asunder  the  tissue  of  the  oesophagus, 
but  do  not  destroy  it. 


Treatment. 

The  treatment  of  ruptures,  as  well  as  of  perforations,  can  only 
be  symptomatic,  and  must  be  limited  chiefly  to  combating  the 
secondary  lesions  in  neighboring  organs. 
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As  a  matter  of  course,  the  introduction  of  food  and  drink  is 
to  be  suspended  entirely,  in  order  to  prevent  their  entrance  into 
the  opening,  and  thereby,  as  much  as  in  our  power  lies,  to  lielp 
along  the  closure  of  the  perforation.  The  supply  of  water  and 
food  must  take  place  exclusively  through  the  rectum. 
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HEMORRHAGES. 


Patliology  and  Etiology. 

Hemorrhages  rarely  occur  in  the  tissue  of  the  oesophageal 
wall.  They  are  confined  to  the  mucous  membrane  in  almost 
every  instance,  and  appear  sometimes  as  more  or  less  numerous 
ecchymoses.  Such  ecchymoses  are  found  in  certain  severe  hy- 
persemise,  as,  for  example,  that  resulting  from  stasis  in  diseases 
of  the  heart,  in  the  eruptions  of  small-pox,  in  softening  of  the 
CBSophagus,  when  the  ecchymoses  are  found  at  the  point  where 
the  softening  and  rupture  occm^mde  sitpra),  and  in  rapidly  fatal 
cases  of  poisoning. 

Thus,  in  a  case  of  poisoning  by  ammonia  (man,  ret.  sixty-six),  proving  fatal  in 
four  hours  from  cedema  of  the  glottis,  the  mucous  membrane  of  the  oesophagus, 
nearly  throughout,  was  found  studded  with  ecchymoses,  and  its  epithelial  covering 
clouded  and  jDartially  detached.  Again,  in  a  case  of  jJoisouing  by  cyanide  of  jjotas- 
sium  (man,  ajt.  fifty-four),  the  mucous  membrane  of  the  oesoijhagus,  as  well  as  that 
of  the  stomach  and  duodenum,  was  ecchymosed. 

At  other  times  these  hemorrhages  appear  as  large  or  small 
livid  spots,  which  most  frequently  result  from  the  impaction 
of  foreign  bodies,  but  have  likewise  been  observed  (C.  E.  E. 
Hoif mann)  in  softening  of  the  oesophagus.  More  extensive  hem- 
orrhagic infarctions  of  the  mucous  membrane  belong  to  an  ex- 
tremely rare  hemorrhagic  form  of  inflammation  of  the  oesopha- 
gus. These  hemorrhages,  however,  inasmuch  as  they  give  rise  to 
no  symptoms  whatever,  are  far  less  momentous  than  those  co- 
pious effusions  of  blood  in  the  cesophageal  canal,  which  imme- 
diately after  they  occur  make  their  appearance  in  the  form  of 
hsematemesis,  or,  at  a  later  date,  as  bloody  evacuations.  Such 
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hemorrliages  may  result  iiT  sudden  death,  when  the  autopsy 
reveals  the  hemorrhagic  contents  of  the  stomach  and  intestines, 
and  when— as  not  unfrequently  happens — in  the  absence  during 
life  of  all  signs  of  disease  of  the  oesophagus,  any  conjecture  as  to 
the  probable  source  of  the  hemorrhage  was  out  of  the  question. 

The  most  important  of  these  hemorrhages  are  those  already 
mentioned  in  the  preceding  chapter,  where  sudden  communica- 
tion is  established  between  the  oesophagus  and  one  of  the  large 
blood-vessels  of  the  thorax,  neck,  or  with  the  heart  itself,  and 
death  occurs,  with  symptoms  of  fatal  hemorrhage,  immediately, 
or  after  a  speedy  recurrence  of  the  effusion,  which  ^lad  been 
arrested  for  a  time  by  the  intervention  of  a  clot.  The  blood-ves- 
sel by  far  the  most  frequently  involved,  viz.,  the  aorta  (thoracic 
descend.),  is  quite  as  liable  to  perforation  from  the  oesophagus, 
as  conversely  the  latter  is  liable  from  the  aorta.  In  cases  where 
the  perforation  occurs  from  the  aorta,  the  cause  will  be  found, 
almost  without  exception,  in  the  rupture  of  an  aneurism  of  that 
vessel,  and  such  an  aneurism  may  be  true,  false,  or  sacculated 
(without  necessarily  being  of  large  size). 

A  very  characteristic  case  has  been  described  by  Pick  (Transact,  of  the  Path- 
olog.  Soc.  London,  1867,  p.  477),  in  which  an  aneurism  of  the  thoracic  aorta,  situ- 
ated at  the  root  of  the  great  vessels,  by  ulceration  of  its  coats,  led  to  an  effusion  of 
blood  in  the  walls  of  the  oesophagus,  which  passed  downward  in  its  muscular  coat 
as  far  as  the  cardiac  extremity  of  the  stomach,  and,  by  a  rent  in  the  serous  mem- 
brane, escaped  finally  into  the  peritoneal  cavity. 

Bristowe  (ibid.  X.  p.  88)  gives  the  particulars  of  a  case  of  aneurism  of  the  al)- 
dominal  aorta,  near  the  coeliac  axis,  in  which  the  effused  blood  pursued  an  ujjward 
course,  displacing  the  oesophagus,  and  producing  obstruction  of  the  lower  three 
inches  of  this  tube. 

Perforations  have  likewise  been  found  in  other  blood-vessels 
(pulmonary,  intercostal,  carotid,  right  subclavian  arteries,  vena 
cava  (?),  left  azygos  vein  and  left  auricle),  all  resulting  from  lesion 
of  the  oesophagus.  So  also  all  the  varieties  of  primary  perfora- 
tion i(Gide  supra\  whether  produced  by  foreign  bodies,  diverticula 
produced  by  traction,  carcinomatous  and  other  ulcerations,  may 
occasionally  terminate  in  fatal  hemorrhage. 

Moreover,  severe  and  even  fatal  hemorrhage  may  take  place 

from  the  vessels  of  the  oesophagus  itself,  by  internal  wounds  and 
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ruptures,  but  above  all  by  ulceration,  especially  when  the  latter 
is  due  to  the  presence  of  cancer. 

Neureutter  and  Salmon  saw  a  fatal  hemorrhage  follow  the  separation  of  diph- 
theritic membrane  from  the  cesophagus  of  a  girl  aet.  six,  suffering  from  scarlet 
fever  (Oesterr.  Jahrb.  f.  Padiatrik.  N.  F.  VII.  I.  1876).  In  another  case  described 
by  the  same  authors  (p.  114),  blood  was  found  mixed  with  the  fajces  eight  days 
before  death,  which  the  autopsy  showed  to  depend  on  no  other  cause  than  a  per- 
forating ulcer  of  the  oesophagus.  No  complaint  of  pain  on  the  part  of  the  patient, 
or  any  other  symptom,  had  existed  during  life  to  arouse  suspicion  of  disease  of  the 
cesophagus.    E.  Wagner  observed  a  profuse  effusion  of  blood  in  a  case  of  cesoplia- 

gitis  complicating  variola  (Arch.  d.  Heilk.  XIII.  Bd.  p.  113). 
• 

Finally,  there  remains  to  be  mentioned  another  very  impor- 
tant source  of  these  severe  and  even  fatal  hemorrhages,  to  which 
the  attention  of  the  profession  has  only  very  recently  been 
called ;  we  refer  to  Darices  of  the  oesophagus.  These  varices, 
situated  in  the  submucous  cellular  tissue,  are  quite  a  common 
occurrence  in  elderly  persons.  Single,  or  distributed  in  greater 
or  less  number  over  the  entire  length  of  the  canal,  but,  as  a  rule, 
more  frequently  in  its  upper  portion,  they  appear  as  sharply- 
defined,  bluish  red  spots,  varying  in  size  from  the  head  of  a  pin 
to  a  lentil,  shining  through  the  mucous  membrane,  or  producing 
mammillation  of  the  same.  The  blood  which  they  contain  can 
easily  be  pressed  into  the  plexus  of  veins,  which  are  normal  in 
size  or  slightly  dilated,  by  which  fact  the  diagnosis  between 
varix  and  extravasation  is  easily  established.  The  mucous 
membrane  itself  preserves  its  normal  condition.  In  certain  in- 
stances, however,  these  venous  dilatations  attain  an  unusual  size, 
particularl}^  in  the  lowest  portion  of  the  tube,  where  the  tortuous 
and  varicose  veins  may  attain  the  size  of  a  goose-quill,  raising 
the  mucous  membrane  in  folds.  As  a  result  of  rupture  of  one 
of  these  varices,  or  in  consequence  of  erosion  taking  place  by 
means  of  very  small  ulcers  situated  at  the  summit  of  the  varix 
{varicose  ulcers^  which  do  not  differ  essentially  from  catarrhal 
ulcers),  important  hemorrhages  (mostl}^  by  the  mouth)  are  appa- 
rently not  very  unfrequent,  and  although  their  arrest  is  possible, 
they  generally  prove  rapidly  fatal. 

Hemorrliage  from  this  cause  has  been  observed  very  largel}^ — 
though  not  exclusively— in  cases  of  cirrhosis  of  the  liver.  Other 
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forms  of  atrophy  of  the  liver,  as  syphilitic  hepatitis  (Klebs),  ad- 
vanced senile  atrophy,  and  atrophy  of  the  liver  produced  by 
tight  lacing  (Schnuerleber,  our  own  observation)  seern  also  to 
lead  to  a  still  greater  development  of  these  varices.  There  is  no 
reason  to  doubt  that  in  these  cases  of  cirrhosis  of  the  liver  we 
have  to  deal  with  a  collateral  dilatation  of  the  lower  oesophageal 
veins,  which  anastomose  with  the  gastric  vein,  and  that  through 
this  new  channel  the  obstructed  portal  blood  escapes  into  the 
azygos  vein. 

These  hemorrhages  have  been  observed  in  males  and  females 
between  the  ages  of  thirty -nine  and  seventy-one. 

The  earliest  information  concerning  fatal  hemorrhage  from  varix  of  the  oesopha- 
gus is  derived  from  Rokitansky  (Medicin.  Jahrb.  d.  oesterr.  Staates.  Neueste  Folge. 
XXI.  Bd.  p.  230,  1840).  A  second  case  described  by  Rokitansky  (Lehrb.  d.  path. 
Anat.  3  Bd.  p.  126,  1861),  in  which  frequent  attacks  of  hoematemesis  occurred  for 
two  years,  probably  belongs  here,  althougli,  in  addition  to  the  varices  in  the  dilated 
(Esophagus,  there  were  found  hemorrhagic  erosions  in  the  stomach.  In  a  previous 
year  (1838)  Fauvel  saw  a  similar  case,  which  also  occurred  with  cirrhosis  of  the 
liver,  and  which  was  afterwards  pul)lished  with  another  case  by  Le  Diberder 
(Recueil  des  trav.  de  la  Soc.  med.  d'observat.  Fasc.  III.  1858.  Schmidt's  .Jahrb.  CI. 
297).  In  this  last  case  the  patient  had  already  survived  one  severe  attack  of  hnema- 
temesis,  wliich  first  recurred  after  an  interval  of  fifteen  years,  and  from  whicli  tlie 
patient  seemed  to  be  recovering,  when  pneumonia  set  in  and  caused  death.  Cirrho- 
sis here,  as  in  a  case  of  Bristowe's  (Transact,  of  the  Path.  Soc.  of  London,  Vol. 
VIII.  p.  175.  1859.  Schmidt's  Jahrb.  CII,  289),  did  not  exist.  Similar  cases  are 
communicated  by  Ebstein  (Schmidt's  .Jahrb.  CLXIV.  160.  1874);  Fioupe  (Bull,  de 
la  Soc.  anatomique;  1874.  p.  100);  Hanot  (Ibid.  1875.  February.  Case  from  He- 
rard's  division);  Dusaussay  (Tli6se,  Paris,  1877.  No.  60.  Case  from  Millard's  divi- 
sion);  in  all  of  whicli  cirrhosis  of  the  liver  existed;  vide  also  Klebs,  Ilandb.  d. 
path.  Anat.  I.  Bd.  p.  162.  1863.  The  whole  subject  of  varices,  with  their  relation 
to  cirrhosis,  which  Gubler  (De  la  cirrhose,  Thbse  pour  I'aggrfigation.  Paris,  1853), 
beginning  witli  Fauvel's  case,  discussed,  has  been  more  minutely  treated  in  the 
thesis  of  Dusaussay,  already  mentioned,  as  well  as  in  the  theses  of  Audibert  (Paris, 
1874.  No.  146)  and  Chautemps  (1875).  Charcot  alludes  to  the  subject  in  his  lec- 
tures on  diseases  of  the  liver  (Progr&s.  mgdic.  1876.  No.  42.  p.  703).  Finally, 
Duret  (Progr&s  mCdic.  1877.  No.  16.  p.  306),  after  a  very  thorough  examination  of 
the  subject,  discusses  the  anatomical  relations  of  the  (Esophageal  veins,  and  explains 
tlic  mechanism  of  these  varices,  laying  ])articular  emphasis  on  the  close  analogy 
which  exists  between  them  and  varices  of  the  rectum  and  anus. 

Tlie  causal  relation  of  these  hemorrhages  to  cirrhosis  of  the  liver  sponis,  then, 
from  these  concordant  observations,  to  be  well  established.    At  all  events,  one  oc- 
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curs  very  rarely  without  the  other.  In  Bristowe's  very  complete  case  the  liver  was 
normal;  considerable  ascites  and  marked  enlargement  of  the  spleen  did  exist,  how- 
ever; unfortunately,  the  portal  vein  was  not  examined.  In  Rokitansky's  and  Le 
Diberder's  cases  the  condition  of  the  liver  is  not  mentioned.  With  respect  to  the 
relation  existing  between  other  forms  of  atrophy  of  the  liver  and  oesophageal  vari- 
ces, the  concurrence  of  the  two  conditions  is,  according  to  our  (Zenker)  experience, 
certainly  very  frequent.  In  178  cases  in  which  the  autopsy  revealed  advanced 
stages  of  chi'onic  atrophy  of  the  liver  in  its  different  forms  (especially  senile  atro- 
phy, and  tliat  produced  by  tight  lacing  and  cicatricial  cori,tractions,  etc.,  not  includ- 
ing cirrhosis),  oesophageal  varices  were  found  conjointly  forty-three  times  =  twenty- 
four  per  cent,  (in  eighteen  cases  of  cirrhosis  only  once  =  five  and  one-half  per  cent.). 
However,  these  figures  do  not  prove  conclusively  the  dependence  of  these  varices 
on  atrophy  of  the  liver,  because  the  senile  atrophies  furnish  the  chief  quota  of  the 
cases,  and  a  very  large  proportion  of  the  varices  occur  in  advanced  life.  Both  may 
■well  be  regarded  as  effects  of  one  and  the  same  cause,  viz.,  old  age,  and  this  is  espe- 
cially true  as  we  found  the  varices  more  frequently  in  the  upper  portions  of  the 
oesophagus. 

Diagnosis  and  Prognosis. 

The  diagnosis  of  oesophageal  hemorrhages  is  seldom  more 
than  a  conjecture,  and  this  is  based  usually  on  the  knowledge  of 
some  destructive  process  taking  place  in  the  oesophagus  itself,  or 
in  its  vicinit}'^  (cancerous  ulcer,  ulceration  by  foreign  bodj').  In 
hemorrhages  resulting  from  varices  in  the  submucous  cellular 
tissue,  especially  those  cases  which  depend  on  disturbances  in 
the  portal  circulation  (cirrhosis,  syphilis,  advanced  atrophy  of 
the  livei"),  the  diagnosis  is  exceedingly  difficult  and  almost  im- 
possible. The  much  greater  frequency  of  hemorrhages  from  the 
stomach  in  these  diseases  will,  inasinucli  as  the  source  cannot  be 
made  out  by  differential  diagnosis,  lead  us  to  suppose  that  they 
always  originate  in  that  organ. 

The  concurrence  of  varices  in  the  pharynx  with  those  in  the  oesophagus  is  not 
constant,  and  does  not  aid  in  the  diagnosis  of  the  latter,  nor  of  the  hemorrhages 
resulting  from  thera.  Equally  inconstant  are  dysphagia  and  cardialgia,  which, 
according  to  Frank,  taken  in  connection  with  pharyngeal  varices  and  hemorrhage, 
establish  the  diagnosis  of  varices  of  the  oesophagus. 

The  diagnosis  of  these  varicose  hemorrhages  is  rendered  still 
more  difficult  by  the  fact,  strongly  insisted  upon  by  the  latest 
French  writers  (Audibert,  Dusaussay,  Charcot),  that  the  clinical 
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phase  of  liepatic  disease  is  very  materially  changed,  and  even 
obliterated  at  first,  by  the  collateral  dilatation  of  tlie  veins  in  the 
lower  third  of  the  oesophagus.  Consequently  the  diagnosis  of 
cirrhosis  of  the  liver,  hard  enough  without  this,  is  made  ex- 
tremely difficult,  and  often  impossible. 

The  collateral  circulation  between  the  gastric  vein  (which  empties  into  the  por- 
tal) and  the  vena  azygos,  established  tlirough  the  dilated  oesophageal  veins,  may  for 
a  long  time  relieve  the  portal  system  to  such  an  extent  that  ascites  does  not  appear 
until  late  in  the  disease,  and  remains  inconsiderable,  as  also  does  oedema  of  the 
lower  extremities,  and  that  also  without  any  collateral  enlargement  of  the  super- 
ficial veins  of  the  abdomen.  The  enlargement  of  the  spleen,  however,  generally 
exists  in  spite  of  the  collateral  circulation. 

The  prognosis  is  always  unfavorable  if  the  hemorrhage  is  at 
all  considerable.  In  the  majority  of  cases  the  first  or  second 
attack  causes  death,  or  at  least  hastens  the  already  threatening 
fatal  issue. 

Treatment. 

The  treatment  of  these  hemorrhages  coincides  precisely  with 
that  of  hemorrhages  from  the  stomach  :  cold  in  the  form  of  blad- 
ders containing  ice  to  the  sternum  and  epigastrium,  or,  if  the 
source  of  the  hemorrhage  is  higher  up,  to  the  upper  portion  of 
the  spine  and  neck  ;  also  small  pieces  of  ice  and  ice-water  inter- 
nally. In  obstinate  cases  styptics,  especially  tincture  of  the 
chloride  of  iron,  in  doses  of  five  to  ten  drops,  with  syrup,  may 
be  administered. 

The  introduction  of  food  through  the  oesophagus  must  at 
first  be  entirely  suspended,  and,  when  the  hemorrhage  has 
ceased,  milk,  especially  iced  milk,  may  be  allowed,  and  its  use 
continued  for  a  long  time,  every  other  form  of  nourishment  being 
excluded.  According  to  the  observations  of  Dusaussay,  some 
cases  progress  favorably  on  a  pure  milk  diet,  and  this  is  espe- 
cially true  of  cases  in  which  the  hemorrhage  recurs.  The  milk 
fulfils  two  important  indications :  it  serves  as  an  excellent  means 
of  subsistence,  and  causes  the  least  possible  irritation  of  the 
mucous  membrane.  In  the  majority  of  cases  it  will  be  necessary 
to  resort  to  nourishing  enemata,  since,  as  might  be  expected,  the 
copious  hemorrhages  rapidly  reduce  the  strength  of  the  patient. 
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Pathology  and  Etiology. 

The  mucous  membrane  of  the  oesophagus,  being  well  pro- 
tected by  its  thick  epithelial  covering,  is  very  little  disposed  to 
inflammatory  affections.  Such  affections  do  occur,  however,  in 
very  different  forms,  but  in  all  these  forms  they  are  rare,  and  in 
some,  extremely  rare  events.  Of  the  few  cases  of  inflammation 
observed  after  death,  a  considerable  number  manifested  no 
symptoms  whatever  during  life.  The  same  is  true  of  the  remain- 
ing coats  of  the  oesophagus,  if  we  except  the  chronic  inflamma- 
tion of  the  external  cellular  covering  which  results  from  perfora- 
tion. 

Of  the  causes  of  cesophagitis^  considered  as  a  whole,  we  may 
mention,  first,  the  mechanical,  thermal,  and  chemical  irritants  of 
every  kind  which  pass  through  the  canal ;  next,  the  more  severe 
irritations  produced  by  the  lodgment  of  foreign  bodies,  and  tlie 
destructive  action  of  corrosive  substances  swallowed  by  accident 
or  design.  Besides  these  may  be  mentioned  iufammations  of 
neighboring  parts^  which  extend  to  the  a3Sophagus  either  from 
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adjacent  mucous  surfaces  by  continuity,  or  entirely  from  witli- 
out  (as  from  tlie  vertebno,  mediastinal  connective  tissue,  lym- 
phatic glands).  Finally,  inflammation  of  the  oesophagus  occa- 
sionally occurs  as  a  local  manifestation  of  certain  general 
diseases,  as  cholera,  typhus,  pyasmia,  the  acute  exanthemata 
(variola,  scarlatina).  We  have  already  seen,  when  speaking  of 
strictures,  that  the  oesophagus  is  not  entirely  exempt  from 
syphilis. 

In  proceeding  to  discuss  the  individual  forms  of  inflammation 
of  the  esophageal  mucous  membrane,  anatomically  considered, 
we  And  the  three  forms  peculiar  to  inflammation  of  mucous 
membranes  in  general — the  catarrhal,  the  flbrinous  (croupous), 
and  the  diphtheritic.  In  addition  to  these  are  several  other 
forms,  well  characterized  by  their  distinct  location  or  their 
special  cause. 


Catarrhal  luflammation  of  the  (Esophagus.   Desquamative  Catarrh 

of  the  (Esophagus. 

Catarrhal  inflammation  of  the  oesophagus,  as  Klebs  very 
correctly  remarks,  must  be  regarded  as  a  type  of  catarrh  very 
different  from  that  of  other  mucous  membranes,  especially  that 
of  the  stomach.  The  marked  hyperemia,  with  the  swollen  and 
velvet-like  softened  mucous  membrane  and  adherent  laj^er  of 
mucus,  will  not  be  found.  The  general  proposition,  emphasized 
by  Klebs,  that  lesions  of  the  oesophagus  differ  in  a  striking  man- 
ner from  those  of  other  mucous  membranes,  and  bear  a  certain 
resemblance  to  diseases  of  the  skin,  possesses  peculiar  force  when 
applied  to  this  so-called  catarrh.  Even  the  name  itself,  in  the 
absence  of  any  secretion,  is  not  strictly  correct,  and  has  been 
adopted  merely  because  this  condition  results  from  the  same 
causes  which  produce  true  catarrhs  in  other  mucous  membranes. 
In  point  of  fact,  however,  when  slight  inflammatory  changes  in 
t-wo  mucous  membranes  are  produced  by  one  and  the  same 
exciting  cause,  it  seems  proper  enough  to  describe  both  by  the 
same  name,  even  though  the  appearances  underneath  the  surface 
are  not  precisely  similar. 
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Desquamative  catarrh  of  the  oesophagus  occurs  as  an  acute  or 
chronic  affection.  The  causes  of  inflammation,  specified  above 
in  general  terms,  apply  equally  to  this  form.  Prominent  among 
these  causes  are  the  swallowing  of  acrid  or  hot  food  and  drink 
— whether  the  direct  action  of  cold  by  water  (Behier)  or  ice  (Ham- 
burger *)  produces  this  form  of  inflammation,  must  remain  an  open 
question ;  the  swallowing  of  foreign  bodies,  and  corrosive  sub- 
stances, which  may  be  comparatively  mild  in  their  action — as 
ammonia,  or  violent  in  themselves,  but  which  come  in  contact 
with  portions  of  the  oesophagus  better  able  to  resist  their  effects. 
The  catarrh  may  likewise  extend  from  the  pharynx  and  stomach 
to  the  oesophagus.  It  may  occur  as  a  non-speciflc  local  affection 
in  certain  general  diseases,  by  the  side  of  specific  lesions,  or  with- 
out such.  Finally  may  be  added  the  catarrhs  depending  on  ven- 
ous congestion  in  chronic  diseases  of  the  heart.  The  result  of 
these  causes,  acting  for  a  short  time  and  not  repeated,  is  the 
acute  form,  while  the  long-continued  and  recurring  causes  (as  in 
the  intemperate)  produce  the  chronic  form.  The  changes  in  the 
calibre  of  the  oesophagus,  mentioned  in  former  chapters,  act  as 
very  strong  predisposing  causes  of  the  chronic  form,  inasmuch 
as  they  favor  the  constant  accumulation  of  ingesta  ;  the  same 
applies  to  strictures,  dilatations,  and  diverticula  of  the  oesopha- 
gus. These  conditions  may  exist  for  many  years,  and  chronic 
catarrh  then  assumes  its  highest  degree  of  development. 

Acute  catarrh,  which  is  certainly  much  more  frequent  than 
its  insignificant  symptoms  during  life  and  few  well-marked 
lesions  after  death  would  lead  us  to  suppose,  consists  of  a  hj^per- 
semia,  more  or  less  intense,  of  the  mucous  membrane,  with  thick- 
ening, softening,  and  abundant  exfoliation  of  its  epithelial  cover- 
ing, essentially  desquamative  in  its  nature.  The  epithelium 
presents  a  dull  white,  opaque  appearance,  which  has  the  effect 
after  death  to  still  further  conceal  the  hyperaemic  injection  of 
the  membrane.  A  thick  layer  of  mucus,  lying  on  the  mucous 
membrane,  is  wanting  in  most  cases,  but  in  a  certain  proportion 
—and  then  never  in  large  quantity— it  will  be  found  as  a  compli- 


'  Vide  Unmhurger,  1.  c,  pages  63  and  71.  The  statement  that  "  catching  cold," 
in  the  ordinary  sense,  can  produce  such  catarrh,  is  not  proved. 
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cation  when  the  few  mucous  glands  of  the  oesophagus,  contrary  to 
the  general  rule,  become  implicated  and  swollen  {;i)icle  infra).  In 
many  cases  the  softening  of  the  epithelial  covering  advances  to 
complete  separation  of  the  same  in  small  spots.  It  is  true  that 
the  extensive  solutions  of  continuity  in  the  epithelial  layer, 
occasionally  found  in  post-mortem  examinations,  and  principally 
in  the  lower  third  (where  the  denuded  membrane  appears  smooth, 
shining,  discolored,  and  tinged  with  bile),  may  have  originated 
after  death  by  regurgitation  of  the  contents  of  the  stomach  ;  the 
same  applies  to  the  longitudinal  fissures  in  the  mucous  niem- 
bmne  of  the  contracted  oesophagus.  But  the  early  appearance 
of  these  phenomena  after  death  forces  ns  to  conclude  that  in 
many  cases  the  separation  existed  during  life  ;  and  certainly 
those  small,  sharply  defined  defects,  of  the  size  of  a  pin -head  or 
lentil,  round  or  longitudinal  in  form,  which  are  observed  in  the 
softened,  but  otherwise  healthy  epithelial  layer,  are  true  patho- 
logical phenomena.  These  denuded  spots  then  become  superficial 
ulcers  {catarrhal  erosion)^  and  the  loss  of  substance  thus  com- 
menced may  extend  to  the  deeper  layers,  or  may  increase  in  cir- 
cumference, especially  in  a  longitudinal  direction.  When  the 
attendant  catarrh  has  pursued  a  favorable  course,  these  catarrhal 
ulcers  are  marked  by  negative  signs,  especially  by  the  entire  ab- 
sence of  all  thickening  of  their  edges,  and  by  their  smooth,  yel- 
lowish, cloudy  base,  confined  to  the  mucous  membrane  entirely. 
Under  ordinary  circumstances  they  do  not  involve  the  deeper 
layers,  and  do  not  lead  to  perforation.  Closely  resembling  these 
catarrhal  ulcers,  and,  like  them,  marked  by  negative  signs  only, 
but,  on  the  other  hand,  often  leading  to  perforation,  are  the  ulcer- 
ations resulting  from  the  impaction  of  foreign  bodies  {Fremd- 
Tibrpergeschwure)  and  the  ulcerations  which  destroy  the  wall  of 
a  traction  diverticulum.  These  ulcerations  will  always  be  accom- 
panied by  a  local  catarrhal  infiammation,  depending  in  the  one 
case  upon  the  constant  and  increasing  irritation  of  the  foreign 
body,  and  in  the  other  upon  the  local  trouble  due  to  the  bulging 
and  partial  separation  of  the  mucous  membrane  from  the  muscu- 
lar coat.  In  the  case  of  a  foreign  body,  it  has  been  observed 
that  the  irritation  produced  by  one  that  is  small  often  causes 
deeper  ulceration  and  perforation. 
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These  catarrhal  erosions  and  ulcers  are  especially  frequent  in 
pulmonary  tuberculosis  and  phthisis  (mostly  associated  with 
laryngeal  ulcers),  and  in  a  large  proportion  of  cases  are  found  in 
the  upper  portion,  on  the  anterior  wall.  There  is  no  doubt,  as 
has  occasionally  been  shown  by  post-mortem  examination,  that 
the  simple  ulcers,  when  nothing  more  than  erosions,  heal  without 
any  visible  scar,  and  that  the  deeper  ulcers  leave  behind  them,  on 
healing,  small  radiating  cicatrices.  In  certain  cases,  especially 
in  a  traction  diverticulum,  we  find  short  bands  of  mucous  mem- 
brane stretched  across  the  cicatrix,  showing  that  the  membrane 
has  been  undermined  by  the  ulceration  (hence  the  preference 
shown  by  these  cicatrices  for  the  point  corresponding  to  the 
bifurcation  of  the  trachea).  When  these  occur  independently  of 
snch  a  diverticulum,  they  may  be  traced  to  a  cicatrized  ulcer 
produced  by  a  foreign  body. 

Ckronlc  catarrh  presents  essentially  the  same  appearance. 
It  is  marked  in  the  beginning  by  a  more  intense  (livid)  hyper- 
emia, which  in  time  gradually  subsides,  leaving  the  epithelial 
layer  much  thicker  than  in  the  acute  form.  The  secretion  from 
the  mucous  follicles  is  more  abundant  in  the  chronic  form.  The 
brown  or  slate-colored  pigmentation  of  the  membrane,  however, 
which  nearly  all  text-books  on  pathology  and  clinical  medicine 
declare  to  be  characteristic  of  chronic  catarrh  of  the  oesophagus 
(as  in  the  case  of  the  stomach),  we  are  compelled  positively  to 
deny.  The  mucous  membrane  of  the  oesophagus  is  in  no  way 
disposed  to  such  pigmentations.  We  have  never  in  a  single  case 
(excluding  the  small,  black  spots  and  livid  discoloration  caused 
by  carbuncular  glands)  seen  this  slate-colored  pigmentation  ;  and 
■when  in  these  instances,  as  in  Luschka's  case  of  enormous  dif- 
fuse dilatation,  "slate-colored  stripes  and  spots"  are  mentioned 
(which  are  not  described  in  the  majority  of  analogous  cases),  the 
phenomena  presented  by  such  an  unusual  case  ought  not  to  enter 
into  the  general  description  of  the  disease.  This  view  has  been 
derived  from  the  current  and  accurate  description  of  chronic 
catarrh  of  the  stomach,  which  in  this,  as  in  other  respects,  differs 
very  widely  from  chronic  catarrh  of  the  oesophagus. 

In  a  catarrh  which  has  continued  for  several  years,  there  is  de- 
veloped, then,  a  chronic  liypertrophied  thickening  of  the  mucous 


INFLAMMATIONS.     ULCERS.  GANGRENE. 


139 


membrane,  and  in  lare  cases  (Cruveilhier,  Luschka)  it  progresses 
to  the  forniation  of  polypous,  villous,  and  papillary  growths  (in 
this  respect  the  analogy  with  chronic  catarrh  of  the  stomach  is 
complete).  AVitli  this  thickening  of  the  mucous  membrane  is 
associated,  in  most  cases,  an  hypertrophy  of  the  muscular  coat 
which  is  generally  inconsiderable,  but  sometimes,  and  especially 
when  complicated  with  dilatation  of  the  tube,  is  well  marked. 

Finally,  ulcers  sometimes  form  in  chronic  catarrh,  and  resem- 
ble in  every  essential  particular  those  already  described  ;  but  in 
some  instances,  where  the  irritation  is  continuous  and  intense — as 
in  diffuse  dilatation  from  the  presence  of  the  decomposed  ingesta 
— they  attain  a  more  considerable  development,  as  regards  num- 
ber, size,  and  depth,  and  by  the  invasion  of  one  of  the  larger 
blood-vessels  give  rise  to  hemorrhages.  These  chronic  catarrhal 
ulcers  have  never  in  any  noticeable  manner  led  to  perforation  of 
the  wall  of  the  cesophagus,  as  also  in  the  case  of  pressure  diverti- 
cula, when  the  mucous  membrane  is  intensely  affected  by  the 
catarrh,  perforation  has  never  been  observed.  The  great  thicken- 
ing and  consolidation  of  the  coats  from  hypertrophy,  especially 
of  the  external  cellular  coat,  may  account  for  the  remarkable 
resistance  which  they  show  against  such  constant  and  powerful 
exciting  causes. 

As  a  more  remote  result  of  severe  chronic  catarrh,  we  see  now 
and  then  a  relaxation  of  the  entire  tube,  in  coiisequence  of  which 
it  loses  its  perpendicular  course  and  inclines  with  a  slight  curva- 
ture to  the  right  side  of  the  tkorax.  This  condition  depends 
upon  impaired  power  of  contraction  in  the  hypertrophied  mus- 
cular coat,  and  hence  the  supposition  that  chronic  catarrh  may 
lie  at  the  bottom  of  diffuse  dilatation  is  quite  probable,  althougli 
not  clearly  demonstrable,  since  the  catarrh  in  such  cases  may 
also  be  regarded  as  the  result  of  the  dilatation. 

The  opposite  theory,  which  the  text-books  have  somewhat 
reluctantly  advanced,  that  simple  catarrh,  by  the  consecutive 
hypertrophy,  especially  of  the  muscular  coat,  may  lead  to  a 
special  form  of  stricture  of  the  cesophagus — a  theory  which  rests 
upon  certain  statements  of  Albers,  which  Foerster  has  accepted 
without  objection — we  have  already  {oide  Stenoses)  estimated  at 
its  true  value. 
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Intimately  connected  with  catarrhal,  and,  as  we  have  seen, 
desquamative  oesophagitis,  is  another  form  of  inflammation,  repre- 
sented thus  far  by  one  case  which  has  been  published  by  Birch- 
Hirsclifeld,^  in  which  the  most  rapid  and  complete  exfoliation  of 
the  epithelial  layer,  very  different  from  the  gradual,  impercepti- 
ble exfoliation  of  catarrh,  took  place. 

A  hysterical,  but  otherwise  healthy  woman,  without  any  suspicion  of  poisoning, 
■was  taken  sick  with  pain  in  the  neck,  dysphagia,  malaise,  and  febrile  symptoms;  on 
the  third  day,  after  considerable  choking,  there  came  up  a  membranous  tube,  about 
20  ctms.  in  length  (corresponding  to  two-thirds  of  the  length  of  the  oesophagus), 
■which  Birch-Hirschfeld  showed  by  microscopical  examination  to  be  the  epithelial 
covering  in  toto,  normal  in  its  upper  layers,  but  thickly  studded  -with  round  cells  in 
the  lower  layers.  Comjilete  recovery  gradually  followed.  This  was  a  case  of  very 
acute  subepithelial  suppuration,  which  led  to  removal  of  the  epithelial  covering. 

It  is  very  probable  that  many  cases  hitherto  regarded  as  true 
croup  of  the  oesophagus  are  to  be  ascribed  to  this  pseudo-croup- 
ous  form  of  inflammation^  which,  as  a  matter  of  course,  can 
be  distinguished  from  the  former  only  by  microscopical  exami- 
nation. LEEDS  <S<WE:GT-R!DING 

WIEOICO-CHIRURGIGAL  SOCIETY 
Follicular  Inflammation  of  the  (Esophagus.    (Inflammation  folli- 
culeuse,  Mondiere.)   Follicular  Catarrh. 

MondiSre,  Arch,  gener.  IT.  S6rie.  T.  III.  p.  34.  1833. 

The  mucous  follicles  of  the  oesophagus,  few  in  number,  as  is 
well  known,  irregularly  distributed  over  the  mucous  membrane, 
and  arranged  in  short,  longitudinal  rows,  are  occasionally  found 
perceptibly  swollen,  either  singly  or  in  groups,  and  more  fre- 
quently in  the  upper  portion  of  the  tube.  They  form,  then, 
according  to  the  shape  of  the  follicle,  somewhat  hard,  conical,  or 
oblong  nodules,  which  cause  the  mucous  membrane  to  project 
above  its  level.  By  pressure,  a  drop  of  viscid  mucus  can  be  made 
to  exude  from  them  upon  the  mucous  surface,  and  when  the 

'  Lehrb.  d.  pathol.  Anatomie.  p.  818.  1877. 

»  This  term,  used  by  Birch- Hirschfdd,  may  suffice  in  this  one  case,  but  the  use  of 
these  pseudo  names,  which  only  signify  what  the  thing  appears,  but  is  not,  and  not 
what  it  is,  is  somewhat  uncertain  and  slightly  confusing. 
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number  of  follicles  thus  affected  is  small,  there  will  be  found  a 
slight  quantity  only  of  mucus  adhering  to  the  mucous  membrane. 
Microscopical  examination  shows  very  distinctly  the  excretory 
duct  of  the  follicle  occluded  by  mucus  and  cells,  and  sometimes 
the  connective  tissue  about  tlie  same  infiltrated  with  round  cells. 
The  mucous  membrane  over  the  nodules  is  either  normal,  pallid, 
or  it  shows  (in  rare  cases)  a  ring  of  congestion  about  the  nodule  ; 
or,  finally,  ulcers  about  the  size  of  a  pin-head  or  somewhat  larger 
may  form,  so  that  the  gland  is  exposed  and  more  or  less  de- 
stroyed by  ulcerative  process  {follicular  ulcers).  Whether  these 
ulcers  increase  in  size,  or  involve  the  deeper  tissues,  it  is  scarcely 
possible  to  ascertain,  because  they  differ  in  no  respect,  after 
destruction  of  the  follicle,  from  the  catarrhal  ulcers  above  de- 
scribed, and  moreover,  the  two  forms  may  exist  side  by  side. 

In  doubtful  cases  the  arrangement  of  the  little  ulcers,  as 
sometimes  occurs,  In  short  longitudinal  rows  (corresponding  to 
the  similar  arrangement  of  the  follicles),  proves  them  to  be  folli- 
cular. 

Follicular  catarrh  may  occur,  as  before  remarked,  in  connec- 
tion with  acute  or  chronic  desquamative  catarrh.  But  it  occurs 
quite  independently,  as  Mondiere  very  correctly  emphasizes, 
without  any  change  whatever  in  the  rest  of  the  mucous  mem- 
brane, and  hence  must  be  regarded  as  a  special  form  of  disease. 
Concerning  its  etiology,  nothing  more  can  be  said  now  than  was 
said  in  the  time  of  Mondiere.  Roederer  and  Wagler  saw  several 
cases  in  the  well-known  epidemic  of  typhus  fever  at  Gottingen, 
and  Mondiere  suspected,  probably  with  good  reason,  that  the 
oesophageal  ulcers,  seen  by  Louis  in  typhus  fever  patients,  were 
referable  to  this  cause.  However,  it  cannot  occur  frequently  in 
typhus,  since  it  is  not  once  mentioned  by  the  latest  authorities 
on  this  affection,  notably  C.  E.  E.  Hoffmann  '  in  his  careful  analy- 
sis of  two  hnndred  and  fifty  autopsies  of  typhoid  fever.  We  saw 
it  in  a  case  of  tubercular  basilar  meningitis,  in  an  adult,  but  we 
have  seen  it  more  frequently  in  other  cases,  where  no  specijil 
relation  could  be  proved  between  this  and  any  distinct  forms  of 


'  Untersuch.  lib.  d.  path.  -anat.  Veranderungen  der  Organe  beim  Abdominaltyphus. 
Leipzig,  18C9. 
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disease.  Mondiere  mentions  the  frequent  occurrence  of  this  affec- 
tion in  croup.  Billaid  saw  it  very  well  marked  in  a  new-born 
infant,  which  survived  only  one  day.  The  occurrence  of  follicular 
catarrh  in  mania,  which  many  of  the  earlier  authors  assert,  and 
upon  which  they  lay  great  stress,  does  not  appear  to  be  confirmed 
in  recent  times,  since  we  find  no  mention  of  it  whatever  in  the 
latest  reports  on  this  subject,  or  in  modern  systematic  treatises 
on  this  disease  (Yirchow,  Reder,  Bollinger).  Further  careful 
attention  to  the  subject  must  throw  much  light  on  the  etiology 
of  this  affection. 


Fibrinous  (Croupous)  and  Diphtheritic  Inflammations  of  the 

(Esophagus. 

These  two  forms  of  inflammation — the  names  being  taken  in 
the  ordinary  anatomical  sense :  the  former  being  characterized  by 
the  fibrinous  false  membrane  on  the  mucous  surface,  the  latter 
by  thick,  firm  infiltration  of  the  tissue  of  the  mucous  membrane, 
with  consecutive  ulceration  —  occur  in  the  CESophagus,  seldom 
involving  its  whole  extent,  generally  a  very  limited  portion.  In- 
asmuch as  these  two  forms  are  frequently  combined,  or  in  a 
certain  sense  alternate  with  one  another,  so  that  b}^  the  side  oC 
a  fibrinous  deposit  on  one  mucous  membrane,  diphtheritic  in- 
filtration will  be  found  simultaneously  on  another,  showing  that 
both  forms  are  due  to  the  same  cause,  we  shall  include  both  in 
one  common  description. 

Fibrinous  membranes,  as  well  as  diphtheritic  infiltrations,  are 
found  scattered  over  the  mucous  membrane,  more  frequently  in 
its  upper  portion,  and  appear  almost  invariably  either  as  irregu- 
larl}^  defined  islands,  or  as  longitudinal  stripes,  which  correspond 
to  the  height  of  the  mucous  folds.  Very  rarely  they  are  diffused 
over  a  larger  extent  of  surface,  and  include  even  the  entire  per- 
iphery of  the  tube. 

In  many  published  cases  of  extensive  croupous  membrane,  involving  the  entire 
length  of  the  oesophagus,  it  1ms  undoubtedly  been  mistaken  for  tlirush,  which  can 
])e  distinguished  from  the  soft  croupous  membrane,  not  always  with  certainty  by 
the  naked  eye,  but  very  easily  by  the  microscope.     A  further  source  of  fallacy 
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has  been  clisclosecl  by  cstablishinj;  the  existence  of  the  "  pseuclo-croupous  inflam- 
mation" ubove  deseribccl. 

Tlie  diphtheritic  deposits  are  occasionally  liable  to  erosion, 
or,  by  complete  separation  of  the  dried  exudation,  niny  be  con- 
verted into  deep,  irregular  ulcers  {dipldlieritic  ulcers)^  the  nature 
of  which  is  made  out  from  the  fibrinous  deposits  or  exudation 
adhering  to  the  edge  of  the  ulcer,  or  existing  in  other  parts  of 
the  oesophagus  or  j^harynx  ;  these  ulcers  can  give  rise  to  danger- 
ous hemorrhages  (w/fZe  Hemorrhages).  Underneath  these  more 
or  less  adherent,  gray  or  brownish  gray  deposits,  the  mucous 
membrane  is  sometimes  reddened,  at  other  times  apparently  quite 
normal,  and  rarely  infiltrated  by  the  diphtheritic  process. 

The  two  cases  described  by  E.  Wagner  as  phlegmonous  oesophagitis  (Arch.  d. 
Heilk.  VIII.  Bd.  p.  464),  may  well  be  regarded  as  a  modified,  hemorrhagic  form  of 
diphtheritic  inflammation. 

In  regard  to  the  occurrence  and  etiology  of  fibrino-diphtheri- 
tic  ODsopliagitis,  it  may  be  stated  that  it  is  never  a  primary  form 
of  disease,  produced  by  causes  acting  directly  on  the  mucous 
membrane,  but  invariably  a  secondary  affection — sometimes  being 
directly  continued  from  the  pharynx,  the  more  frequent  location 
of  this  form  of  inflammation,  and  the  upper  portion  only  of  the 
oesophagus  will  then  be  involved — sometimes  independently  of 
any  pharyngeal  trouble,  which  may  or  may  not  exist,  but  widely 
separated  from  such,  it  appears  as  the  expression  of  an  acute  or 
chronic  general  disease.  Of  the  acute  general  diseases  to  whicli  it 
is  incident  may  be  mentioned  typhus  [abdominal is] /e?)e7,  cliolera 
(in  the  stage  of  reaction,  although  it  does  sometimes  occur  early 
in  the  disease  :  we  saw  it  in  a  man  seventy-three  years  of  age,  who 
died  twenty-four  hours  after  the  invasion),  measles^  scarlatina 
(in  which  it  may  be  the  continued,  and  hence,  in  a  more  restricted 
sense,  the  diphtheritic  form),  small-pox  (Andral,  Bamberger,  who 
saw  the  most  extensive  croupous  deposits  in  this  disease,  E. 
Wagner),  and  pycemia  (E.  Wagner).  Among  chronic  general 
diseases,  or  local  diseases  which  become  general,  we  ourselves 
and  others  (especially  E.  Wagner  and  Steffen)  have  seen  it  in 
pulmonary  tuberculosis ;  in  an  insane  person  with  cardiac  dis- 
ease, who  died  of  croupous  pneumonia;  in  BrigM s  disease,  car- 
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cinonia,  suppurative  arthritis,  suppurative  pyelitis ;  in  infil- 
tration  of  urine  following  stricture  of  the  urethra  with  croupous 
diphtheritic  pyelitis ;  and  finally,  to  a  greater  extent  in  an  atro- 
phied girl,  six  weeks  old,  who  died  from  obstruction  of  the  air- 
passages,  caused  by  inspiration  of  the  contents  of  the  stomach. 
Steffen,^  who  observed  this  form  of  infiammation  very  frequently 
in  children,  saw  it  repeatedly  in  circumscribed  pneumonia 
intestinal  catarrh. 

From  true  diphtheria  (in  its  clinical  sense),  however,  the  oeso- 
phagus shows  a  remarkable  degree  of  exemption.  As  a  rule,  in 
the  very  worst  cases,  the  line  of  demarcation  is  sharply  drawn 
at  the  inferior  boundary  of  the  pharynx,  and  the  oesophagus 
escapes.  This  exemption  is  very  strikingly  exhibited  in  cases 
where  the  inflammation,  after  spreading  extensively  over  the 
air-passages,  fauces,  and  pharynx,  jumps  over  the  oesophagus 
entirely,  and  attacks  the  mucous  membrane  of  the  stomach, 
which  is  so  little  liable  to  this  affection. 

We  saw  this  in  one  of  the  worst  cases  of  diphtheria  that  ever  occurred  to  us :  a 
strong  woman  (yiirty-nine  years  of  age,  who  had  taken  care  of  her  two  children, 
both  of  whom  died  from  diphtheria),  was  herself  taken  down  by  the  disease  four- 
teen days  after,  and  on  the  fifth  day  tracheotomy  was  performed  on  account  of  the 
severe  dyspnoea,  but  she  died  on  the  second  day  after  the  operation.  In  this  case 
tlie  larynx,  trachea,  soft  jjalate,  fauces  and  pharynx  were  found  entirely  covered 
■with  thick  false  membrane,  with  a  distinct  line  of  demarcation  at  the  beginning  of 
the  cesophaiius,  which  was  perfectly  normal  throughout,  while  at  the  cardiac  ex- 
tremity of  the  stomach  Avere  found  several  well-marked  croupous  deposits,  about 
the  size  of  a  pea,  on  the  intensely  red  mucous  membrane.  A  very  similar  case  is 
quoted  by  E.  Wagner,  from  West. 

This  exemption,  however,  is  by  no  means  complete.  On  the 
contrary,  the  disease  occasionally  extends  from  the  pharynx  to 
the  upper  portion  of  the  oesophagus,  or  stretches  as  far  as  the 
cardiac  extremity  of  the  same  (West or,  passing  this  boundar}^, 
even  to  the  stomach  itself  (Andral,'  girl  twelve  j^ears  old). 

'  Sleffen  (1.  c.)  reports  44  autopsies  in  children,  in  15  of  which  disease  of  the  oeso- 
phagus in  some  form  was  observed.  The  statistics  on  this  point,  however,  are  not 
sufficient  as  yet  to  decide  the  question  whether  the  oesophagus  of  the  child  is,  in  so 
large  a  proportion,  predisposed  to  disease. 

Pathol,  u.  Therapie  d.  Kinderkrankh.  Deutsch  von  Wegner.  Berlin,  1853.  p.  217. 

'Anatomic  pathologique.  T.  II.  Paris,  1829.  p.  161. 
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E.  "Wairner  (1.  c.)  fouiul  this  extension  of  the  deposit  to  the  upper  portion  of  the 
oesophagus  in  two  out  of  about  eighty  autopsies,  where  death  occurred  from  diph- 
theria. We  found  it  (in  a  much  smaller  number  of  examinations)  only  twice ;  in 
one  case,  a  woman  forty-two  years  old,  there  were  gray  membranous  deposits  in 
abundance  in  the  upper  portion,  single  clusters  below,  with  similar  deposits  in  the 
pharynx,  while  the  larynx  and  trachea  escaped  entirely  ;  in  the  other  case,  a  boy 
eleven  years  old,  were  found  superficial  ulcers,  some  small  and  round,  others  in  the 
form  of  longitudinal  stripes,  together  with  similar  ulcers,  covered  with  bacteria,  in 
the  pharynx,  and  ulcers  with  membranous  deposits  in  the  larynx  (besides  ichorous 
infiltration  of  the  sub-maxillary  glands  and  cellular  tissue  of  the  neck,  nephritis, 
pneumonia,  etc.). 

Whether  the  cicatrization  of  these  diphtheritic  ulcers  is  fol 
lowed  by  narrowing  of  the  oesophagus,  as  Leube  and  Penzoldt ' 
suppose,  on  tlie  ground  of  a  case  observed  by  them,  and  cured 
by  the  introduction  of  the  sound,  and,  as  seems  in  point  of  fact 
very  probable,  must  from  lack  of  evidence  remain  an  open  ques- 
tion. But  certainly,  after  what  has  been  stated  above,  it  must 
be  acknowledged  as  possible. 

The  case  occurred  in  a  young  woman  twenty-one  years  old,  who  had  complained 
of  slight  difficulty  in  swallowing  for  four  years.  After  an  illness  diagnosed 
"  Quinsy  sore  throat,"  which  followed  a  severe  pneumonia,  she  noticed,  as  conva- 
lescence began,  an  increasing  dysphagia,  so  that  finally  she  was  able  to  swallow 
fluids  only,  and  became  perceptibly  emaciated.  On  the  surface  of  the  palate  were 
found  white  cicatricial  marks,  and  on  the  fauces  the  same  were  found  thicker  and 
convergent.  The  introduction  of  a  sound  proved  conclusively  the  existence  of 
numerous  contractions  in  the  lower  portion  of  the  ffisophagus.  After  treatment  by 
the  use  of  the  sound,  continued  for  five  weeks,  and  commenced  with  the  finest  bou- 
gie, she  recovered  entirely.  _ 

LEEDS  ^cWEST-RIDfNG 

^^■-•CG-C!-!IRURGICAL  SOCIETY 
Variolous  (or  Pustulous)  Inflammation  of  the  Oesophagus. 

Oesophageal  Pock. 

In  addition  to  the  non-specific  form  of  catarrh,  or  croupous- 
diplitlieritic  inflammation  of  the  oesophagus,  already  mentioned, 
as  seen  in  variola,  there  occurs  not  unfreeiuently  a  specific  vario- 
loms  eruption  in  this  same  tube. 


'  Kliniscbe  Berichte  von  der  raedicin.  Abthcil.  cles  Landkrankenhauses  za  Jena. 
Erlangen,  Bcsold.  1875.  p.  125. 

VOL.  VIII.— 10 
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E.  Wagner  (Aich.  cl.  Heilk.  XIII.  Bd.  p.  112)  found  pock  in  the  ccsophagus 
twenty  times  in  about  170  examinations  of  small-pox  patients,  and  that  in  consider- 
able number.  We  saw  them  twice  in  a  small  number  of  such  examinations,  both 
times  in  old  people  (sixty  and  sixty-eight  years). 

The  eruption  appears  in  the  oesophagus  as  elevations  (papules), 
about  the  size  of  a  hemp-seed,  scattered  over  the  entire  mucous 
membrane,  and  sometimes,  especially  in  the  upper  portion  of 
the  tube,  standing  close  together ;  the  mucous  membrane  be- 
tween them  retains  its  normal  condition.  These  papules  consist 
of  circumscribed  red  spots  in  the  mucous  membrane,  due  to  con- 
gestion or  hemorrhage,  infiltrated  on  their  surface  or  slightly 
granular,  while  the  epithelial  covering  is  thickened,  softened,  and 
clouded  (but  not  raised  in  the  form  of  vesicles).  The  slightly 
adherent  epithelial  layer  is  easily  removed,  and  then,  in  place  of 
the  papules,  will  be  found  small,  round  imperfections  in  the 
otherwise  intact  membrane  ;  the  red  spots  are  laid  bare,  and  by 
erosion  are  converted  into  small,  flat,  'Gariolous  ulcers.  At  no 
stage  in  this  affection  is  there  any  vesicular  elevation  of  the  epi- 
thelial la3^er  —  because  the  exudation  forces  itself  between  the 
loose  layers  of  epithelium — and  therefore  the  designation  of  these 
eruptions  as  pustules  is  very  erroneous,  as  Virchow  '  demon- 
strated long  ago.  In  their  nature,  however,  they  are  unques- 
tionably identical  with  the  eruptions  as  they  appear  on  the  skin, 
and  consequently  their  description  as  oesophageal  pock  is  en- 
tirely correct. 

When  such  cases  recover,  scarcely  any  traces  whatever  of  the 
disease  remain,  inasmuch  as  losses  of  substance  so  superficial  as 
these  can  heal  without  visible  cicatrices.  Tlie  statement  made 
by  Hamburger  (1.  c,  p.  146),  that  this  cicatrization  can  produce 
fatal  contraction,  is  founded,  as  we  remarked  above  {vide  Steno- 
ses), solely  upon  a  wrong  interpretation  of  an  old  and  very  im- 
perfect publication  by  Lanzoni. 

A  "pustular"  eruption,  similar  in  all  essential  respects  to 
that  of  variola,  but  confluent  as  well,  occurs,  according  to  Roki- 
tansky,  in  the  lower  third  of  the  oesophagus,  as  a  consequence 
of  the  internal  administration  of  tartar  emetic  in  large  doses. 


>  Deutsche  Klinik.  1858.  No.  31.  p.  30G. 
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Phlegmonous  (Purulent)  Tnfljinnnation  of  the  (Esophagus. 

Purulent  inflammation  of  the  submucous  cellular  tissue,  as 
described  in  current  phraseology,  assumes  the  same  form  in  the 
oesophagus  as  it  does  in  the  stomach  (Vol.  VII.  p.  392),  and,  like 
the  latter,  is  an  extremely  rare  occurrence,  at  least  in  its  more 
severe  forms.  In  the  oesophagus,  however,  the  disease  is  limited 
at  times  to  smaller,  more  circumscribed  spaces  ;  at  other  times  it 
extends  over  large  tracts  —  in  fact,  over  the  entire  length  and 
periphery  of  the  tube,  and  may  continue,  through  the  cardiac 
orifice,  far  into  the  stomach  itself  (Belfrage  and  Hedenius '),  as 
conversely  phlegmonous  gastritis  may  secondarily  attack  the 
CBsophagus  (Ackermann The  circumscribed  and  diffuse  forms 
of  the  disease  differ  only  in  extent. 

The  process  begins  with  a  purulent  infiltration,  by  which 
the  submucous  layer  becomes  very  much  thickened  (even  to 
the  extent  of  9  mm.,  Belfrage  and  Hedenius),  and  its  tissue 
so  disguised  that  it  appears  as  a  pure  layer  of  pus,  while  micro- 
scopical examination  shows  the  bundles  of  cellular  tissue  be- 
tween the  purulent  masses  to  be  still  intact.  As  the  disease 
advances  the  tissue  breaks  down  completely,  and  in  place  of  the 
submucous  layer  there  exists  a  cavity,  in  the  form  of  a  crevice, 
filled  with  pus.  In  consequence  of  the  forcible  distention  of  the 
submucous  cellular  tissue,  the  mucous  membrane  will,  when  the 
purulent  collections  are  small,  be  thrown  into  little  prominenoes, 
or,  in  case  the  infiltration  involves  the  entire  periphery,  it  will 
project  inward  on  all  sides.  While  in  the  former  case  there  is 
no  actual  stricture,  inasmuch  as  the  greatest  part  of  the  tube  is 
still  capable  of  dilatation  at  the  level  of  the  purulent  collection, 
and  allows  the  food  to  pass ;  in  the  latter,  contraction  may  exist 
to  such  an  extent  that  the  end  of  the  little  finger  can  only  with, 
difficulty  be  introduced  into  the  canal. 

The  mucous  membrane  is  not  essentially  involved  in  the  pro- 
cess.   It  is  either  normal  or  divested  of  its  epithelium,  or  con- 

'  Upsala  lakarefiiren.  forhandl.  VIII.  3  p.  245.  1873.     Schmidt's  Jahrb.  Bd.  160. 

p.  33. 

'  Virchow's  Archiv.  Bd.  45.  p.  39. 
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gested  on  account  of  a  fresh  infiltration  and  covered  with  more 
or  less  mucus. 

In  a  single  case  only  (in  a  tuberculous  patient)  we  found  the  mucous  membrane, 
in  the  lowest  portion  of  the  oesophagus,  over  a  group  of  small  abscesses,  extensively 
diphtheritic,  which  is  either  to  be  regarded  as  an  accidental  combination,  or  else  the 
abscesses  are  to  be  considered  as  secondary  to  the  diphtheria  (never  the  reveree). 

The  muscular  coat,  likewise,  appears  intact  to  the  naked  eye, 
but  microscopical  examination  shows  that  the  smaller  purulent 
deposits  have  encroached  upon  it  from  the  submucous  layer. 

After  a  time  this  purulent  infiltration  results  either  in  dege- 
neration and  complete  destruction  of  the  pus-corpuscles,  or  in 
bacterian  vegetations  (for  which,  in  this  affection,  scarcely  any 
cause  can  be  ascribed),  or  in  inspissation  of  the  pus.  On  the 
other  hand,  the  suppurative  process  may  result  in  the  pus  burst- 
ing through  the  mucous  membrane,  which  in  the  more  extensive 
infiltrations  takes  place  at  several  points  unequally  distributed 
over  the  collection,  so  that  when  these  perforations  lie  close 
together  the  membrane  presents  a  sieve-like  appearance  (phleg- 
monous ulcer). 

The  pus  having  made  its  escape  in  this  way,  recovery  gener- 
ally follows.  In  the  case  of  the  smaller  abscesses  this  takes  place 
in  such  a  manner,  that  by  cicatrization  of  the  perforation  the 
undermined  mucous  membrane  assumes  its  normal  relation  to 
the  muscular  coat,  and  scarcely  an3^thing  remains  but  the  small 
cicatrices  (at  the  most  a  slight  thickening  of  the  submucous 
layer).  In  cases,  however,  where  the  undermining  has  been 
more  extensive,  recovery  takes  place  in  a  different  way,  and 
leaves  behind  certain  singular  and  characteristic  effects,  which 
again  resemble,  in  a  high  degree,  those  remaining  after  recoverj^ 
from  phlegmonous  gastritis.  The  crevice-like  cavity,  produced 
by  the  purulent  degeneration  of  the  submucous  cellular  tissue, 
which  undermines  the  mucous  membrane,  remains,  as  also  do  the 
openings  in  this  membrane.  The  internal  surface  of  the  cavity, 
sometimes  spanned  by  single  bridge-like  cords,  is  quite  smooth, 
and  lined  throughout  witli  an  epithelial  layer  precisely  similar  to 
that  of  the  oesophagus,  which  extends  also  to  the  openings ;  even 
the  papilhe  seem  not  to  be  wanting.    Thus,  then,  the  cavity 


INFLAMMATIONS.     ULCEUS.  GANGRENE. 


149 


remains  with  its  completely  organized  wall,  communicating  with 
the  lumen  of  the  opsophagus  by  several  round,  sharply  delined 
apertures,  varying  in  size  from  the  head  of  a  pin  to  a  cherry- 
stone— to  a  certain  extent  like  an  intraparietal  diverticulum  with 
several  mouths.  No  secondary  dilatation  of  these  cavities  (  as  in 
diverticula  produced  by  pressure)  seems  to  occur.  Moreover, 
other  disastrous  results  of  this  condition  (either  from  foreign 
bodies  becoming  lodged,  or  decomposition  of  the  ingesta)  appear 
at  least  not  to  be  frequent.  At  all  events,  in  the  four  cases 
observed  by  us,  there  was  nothing  of  the  kind  to  be  seen. 

Extensive  sloughs,  burrowings  in  the  mecliastina,  perforation  of  the  pleura,  etc. 
(Klebs),  such  as  frequently  occur  after  complete  rupture  of  the  oesophageal  wall 
from  different  causes  {vide  siqjva),  have  not  been  seen  by  us  as  results  of  phleg- 
monous cEsophagitis,  and  we  can  find  no  proofs  of  their  occurrence  in  the  literature 
of  the  subject.  Such  a  theory  is  devoid  of  probability,  since  it  is  scarcely  2J0ssible, 
in  this  form  of  disease,  for  the  pus  to  make  its  way  outward  into  the  mediastinum 
(excluding  only  such  cases  as  result  from  sulphuric  acid  ^soisoning,  in  which  it  is  a 
question  of  more  complicated  events).  Where,  then,  a  jjerforation  of  the  extemal 
layers  exists,  it  appears,  as  we  shall  presently  see,  that  this  itself  is  the  primary 
cause,  which  introduces  the  phlegmonous  oesophagitis. 

With  regard  now  to  the  causes  of  the  phlegmonous  oesopha- 
gitis, first  of  all  to  be  mentioned  is  the  irritation  produced  by  the 
impaction  of  foreign  bodies,  and  that,  whether  they  have  actually 
penetrated  the  submucous  layer,  or  have  caused  no  wound  what- 
ever capable  of  demonstration  (case  of  Bel f rage  and  Hedenius : 
fish-bone  sticking  fast,  with  no  wound  of  the  mucous  membrane 
visible  after  death). 

More  frequently,  however,  the  cause  appears  to  lie  in  the 
bursting  of  the  peri-cesophageal  collections  of  pus  (glandular 
abscesses,  perichondritis  cricoidea,  abscess  of  the  vertebrae, 
Klebs),  and  especially  of  softened  masses  of  caseous  lymphatic 
glands,  into  the  external  coverings  of  the  oesophagus.  In  these 
perforations,  which  extend  by  layers  from  without  inward,  the 
submucous  appears  to  be  the  only  covering  in  the  oesophageal 
wall  which  is  adapted  to  the  diffusion  of  pus.  Moreover,  this 
diffusion  takes  place  before  the  perforation  has  made  its  way 
through  the  mucous  membrane.  Then,  when  the  phlegmonous 
inflammation  is  fully  established,  but  not  dependent  on  this  in 
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any  way,  the  mucous  membrane  is  finally  perforated,  as  the 
result  solely  of  the  extension  inward  of  the  original  morbid  pro- 
cess. We  find,  then,  on  making  the  autopsy,  phlegmonous  inflam- 
mation and  perforation  of  the  mucous  membrane  side  by  side, 
not  dependent  the  one  on  the  other,  but  both  as  effects  of  the 
same  cause  (Compare  Case  I. ,  given  below).  It  is  now  generally 
conceded  that  these  peri-cesophageal  collections  of  pus  and 
softened  glands,  while  they  burst  in  the  direction  of  the  oesopha- 
gus, may  at  the  same  time  force  their  way  in  another  dii-ection 
and  perforate  a  second  hollow  organ,  as  the  larynx  (by  perichon- 
dritis laryngea),  or  the  trachea  (from  softened  glands).  In  this 
way  direct  communication  is  established  between  the  oesophagus 
on  one  side,  and  the  larynx  or  trachea  on  the  other,  which,  after 
the  cure  of  the  coexistent  inflammation,  may  continue  as  narrow 
fistulous  openings  between  the  two  (compare  Case  11.,  given 
below);  and  yet  the  fistula  is  not  to  be  regarded  as  the  result  of 
the  oesophagitis.  Here,  too,  it  is  a  question  only  of  co-effects  of 
the  same  cause. 

Furthermore,  phlegmonous  oesophagitis  occurs  as  a  partial 
phenomenon  of  corrosive  inflammation  {vide  ivfra),  and  pecu- 
liarly so  in  severe  cases  of  sulphuric  acid  poisoning,  when  it  will 
be  found  under  the  gangrenous  mucous  membrane.  Whether 
other  inflammations  of  the  mucous  membrane  can  superinduce 
this,  as  an  advanced  form,  must  remain  in  doubt.  The  case 
already  mentioned,  of  diphtheritic  infiltration  combined  with 
small  abscesses,  admits  of  such  construction,  but  can,  as  re- 
marked, be  regarded  also  as  an  accidental  coincidence. 

Moreover,  as  was  already  mentioned,  this  form  of  inflammation 
occurs  as  an  extension  of  phlegmonous  gastritis  to  the  oesopha- 
gus (Ackermann). 

In  conclusion,  we  found  the  changes  in  question,  especially 
the  circumscribed  abscesses,  in  some  cases  where  the  autopsy 
failed  to  demonstrate  any  local  cause,  and  nearly  all  these 
occurred  in  phthisical  patients. 

The  single  exception  to  this  rule  occurred  in  a  syphilitic  v?^oman,  forty-one 
years  old,  in  whom  the  above  described  residua  of  a  cicatrized  abscess  were  found 
in  the  lowest  portion  of  the  oesophagus,  along  with  specific  lesions  in  numerous 
parts  (cicatrices  in  the  pharynx,  larynx,  etc.) ;  a  chronic  mediastinitis  postica,  the 
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results  of  which  were  found  in  the  form  of  a  hard  cord,  uniting  the  vena  azygos  and 
right  lung  tirnily  together,  might  possibly  have  had  some  connection  with  the  dis- 
ease of  the  cesophagus. 

The  preceding  description  of  phlegmonous  oesophagitis  is  founded  upon  the 
typical  case  of  Belf  rage  and  Iledenius,  already  quoted  several  times, — closely  observed 
and  described  by  them  clinically  and  anatomically, — upon  ten  of  our  own  cases 
(Zenker),  which  presented  tlie  different  forms  and  degrees  of  the  disease,  and  upon 
a  few  brief  notices  elsewhere  published.  These  eleven  cases  occurred  in  indi- 
viduals between  the  ages  of  24  and  71,  about  equally  distributed  within  these 
limits,  and  of  these  nine  were  men  and  two  women,  so  that  (as  Leube  maintains 
concerning  phlegmonous  gastritis.  Vol.  VII.  p.  157)  its  remarkable  predominance 
in  the  male  sex  is  fully  established.  Two  of  our  cases  exhibited  diffuse  purulent 
infiltration,  more  or  less  recent  (in  one  involving  the  entire  esophagus) ;  four  cases 
showed  circumscribed  abscesses  (from  the  size  of  a  pea  to  the  length  of  2  ctms.,  and 
breadth  of  1  ctm.)  ;  four  cases  showed  the  characteristic  results  of  purulent  under- 
mining. In  regard  to  causes,  one  case  resulted  from  corrosion  by  sulphuric  acid, 
one  case  certainly  (probably  three  cases)  from  perforation  by  a  softened  caseous 
gland,  and  the  rest  without  any  special  cause  that  could  be  made  out  (phthisical 
persons,  and  one  in  a  case  of  syphilis  of  long  standing). 

Inasmuch  as  so  little  has  been  published  concerning  pMegmonous  oesophagitis  in 
general,  we  may  be  allowed  to  give  in  detail  the  reports  of  the  two  most  important 
of  our  cases,  and  to  add  a  short  epitome  of  the  case  seen  by  Belfrage  and  Hedcnius. 

Case  I. — Anna  K.,  thirty  years  old,  unmarried,  an  inmate  of  the  asylum  at  Er- 
laugen,  on  account  of  epileptic  insanity  of  long  standing,  was  taken  ill  the  last  of 
April,  1877,  coughed  considerably,  and  physical  examination,  very  incomplete,  owing 
to  the  struggles  of  the  patient,  revealed  extensive  bronchial  respiration  posteriorly. 
Prom  June,  since  which  time  no  further  epileptic  attacks  have  occurred,  she  kept 
her  bed  most  of  the  time,  and  took  scarcely  anything  but  liquid  food  (wine,  meat- 
broths,  and  a  large  quantity  of  water) ;  at  times  sweet  things  and  a  little  meat.  No 
difficulty  in  swallowing  was  ever  noticed.  "Wliether  her  refusal  to  take  food 
depended  on  pain  in  swallowing  could  not  be  made  out,  beciiuse  she  very  often 
threw  the  food  aside  untouched,  when  she  did  not  wish  to  eat.  Profuse  diarrhoea 
supervened ;  during  the  last  eight  days  she  vomited  twice.  Marked  foetor  from 
the  mouth.  Fluids  could  still  be  taken  on  the  day  before  her  death.  Died  July 
19th. 

Autopsy  (July  20,  1877,  thirty  hours  after  death,  Zenker)  revealed  the  following 
surprising  condition  of  the  cesophagus  and  its  surroundings  ;  and  to  show  the  bear- 
ing of  this  on  the  more  complex  results  of  the  autopsy,  we  premise  all  the  lesions 
found : 

Slight  recent  pachymeningitis  hcemorrhagica.  Marked  ancemia  of  the  hrain  and  its 
membranes.  Small  cicatrix  in  the  cortical  siihstance  of  the  hrain.  Double  cheesy 
2)neumonia.  Slight  pleuritis  on  left  side.  Diminished  size  of  heart  and  large  vessels. 
Anomaly  of  the  right  subclavian  artery  {dysphagia  lusoria).  Purulent^  cheesy,  phleg- 
monous inflammation  of  the  mophagua.    Perforation  of  the  asopihagus,  as  also  of  the 
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tracliea  and  loth  h'onchi,from  cheesy  tracheal  ajid  Ironchial  glands.  Cheesy  enlarge- 
ment of  tlie  mesenteric  glands.  Slight  tubercular  ulceration  of  the  small  intestine. 
Simple  atro2)hy  of  the  liver  and  Tcidneys.  Extensive  obstructive  thrombosis,  of  long 
standing,  of  the  vena  cava  inferior,  iliac,  and  femoral  veins.  (Edema  of  both  lower 
extremities.    Trichoce2:)halus  disjyar. 

Mucous  membrane  of  2>harynx  slightly  congested,  normal.  From  the  pharynx 
the  little  finger  enters  with  some  ditBculty  the  opening  of  the  esophagus.  The  latter 
is  much  contracted  in  its  entire  length,  decreasing  towards  the  lower  portion. 
Externally  its  wall,  posteriorly,  is  discolored,  somewhat  black.  On  section,  the 
cesopliageal  wall  appears  thickened  in  its  upper  portion  to  the  extent  of  7-8  mm,, 
somewhat  less  below,  by  a  dirty  yellowish  gray  infiltration  of  the  submucous  tissue, 
soft  and.  caseous  above,  softer  farther  down,  and  finally,  purulent  entirely.  The 
mucous  membrane,  in  its  upper  portion,  is  of  a  light  slate  color,  with  some  slightly 
enlarged  veins,  otherwise  normal ;  the  lower  half  is  much  injected,  and  covered 
with  thin  gray  mucus.  5.5  ctms.  below  the  inferior  border  of  the  cricoid  cartilage 
(exactly  at  the  spot  where  the  right  subclavian  artery,  arising  abnormally  as  the 
last  branch  to  the  left  of  the  arch  of  the  aorta,  crosses  the  oesophagus  on  the  left 
side  of  the  anterior  wall),  is  a  perforation  1.5  ctms.  long  and  about  5  mm.  broad, 
with  a  smooth  border  of  mucous  membrane,  not  thickened.  This  leads  into  a 
cavity,  about  the  size  of  a  cherry-stone,  which  contains  some  yellowish,  cheesy  frag- 
ments, partly  loose  and  partly  adherent  to  the  wall.  Outside  this  cavity  is  a  border 
of  callous,  slate-colored  cellular  tissue,  and  a  couple  of  caseous  tracheal  glands, 
about  the  size  of  a  cherry-stone.  Fi  om  this  cavity  the  mucous  meml>rane  is  par- 
tially undermined  for  about  8  mm.,  but  without  communication  with  any  neigh- 
boring part,  especially  the  trachea,  Immediately  below  the  perforation  is  a 
superficial  ulcer,  6  mm.  long  and  3  mm.  broad,  with  a  border  somewhat  ecchy- 
mosed.  Microscopical  examination  of  the  fluid  purulent  infiltration  of  the  sub- 
mucous tissue  shows  numerous  (although  not  crowded  together),  delicate  spherical 
cells,  with  a  single  nucleus  (pus  globules),  besides  a  very  large  number  of  the 
finest  molecules  with  well-marked  dancing  motion  (detritus  mixed  with  numerous 
micrococci),  with  larger  globules  consisting  of  short  stelliform  needle- crystals;  and 
finally,  numerous  triple  jihosphate  crystals  in  tlie  cellular  tissue.  In  the  dry,  cheesy 
portion  of  the  infiltration  scarcely  any  distinct  pus-corpuscles  were  found,  but 
simply  the  finely  granular  masses  (detritus  with  micrococci) ;  and  everywhere, 
obscuring  the  preparation  entirely,  were  found  numerous  thick  needles  of  fatty 
acid,  some  very  long,  and  not  affected  by  the  addition  of  soda. 

The  mucous  membrane  of  the  lar^jnx  is  pale,  but  normal ;  that  of  the  trachea 
mostly  normal,  except  on  the  posterior  wall,  opposite  tlic  perforation  of  the  oesoph- 
agus, where  it  is  of  a  grayish  color.  In  the  lowest  portion  of  the  trachea,  exactly 
over  the  beginning  of  the  right  bronchus,  on  the  right  wall,  are  two  sharply-defined 
perforations,  one  large  enough  to  admit  a  probe,  the  other  the  size  of  a  lentil, 
around  which  the  mucous  membrane  is  much  congested  and  somewhat  ecchymosed. 
These  openings  lead  into  a  narrow,  crevice-like  cavity,  immediately  adjacent  to  the 
tracheal  and  bronchial  walls,  which  is  bounded  on  other  sides  by  a  nodular,  cheesy 
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mass,  larger  thua  a  cherry.  This  mass  proves  to  be  a  caseous  tracheal  gland,  pur- 
rouiided  l)y  a  tough  capsule,  the  cheesy  parenchyma  of  -which  is  closely  adherent 
to  the  capsule,  but  in  the  direction  of  the  trachea  is  entirely  detached  from  it  by  a 
cleft  in  the  mass,  whereby  the  crevice-like  cavity  is  produced.  The  mucous  mem- 
brane of  the  rirjht  hronchus,  in  its  middle  portion,  is  ulcerated,  with  ill-dcfincd 
limits,  to  tlic  extent  of  1.5  ctms.  in  length,  and  4-7  mm.  in  breadth ;  the  base  of 
the  ulcer  consists  of  detached  portions  of  caseous  glands;  one  cartilaginous  ring  is 
exposed  and  necrosed.  Beneath  the  point  where  the  bronchus  of  the  right  upper 
lobe  is  given  off  is  a  well-defined  perforation,  size  of  a  pea,  which  leads  into  a  cav- 
ity, lying  on  the  bronchus,  and  enclosed  by  lung-tissue  (softened  bronchial  gland) ; 
in  this  cavity  lie  two  rough,  chalky  concretions.  In  the  left  hroncJius,  near  its  bifur- 
cation, is  a  perforation,  size  of  the  head  of  a  pin,  from  which  cheesy  fragments  of 
a  gland  exude.  In  the  bronchi  is  abundant  tough  mucus;  mucous  membrane  of 
same,  for  the  most  part,  intensely  congested.  The  bifurcation  distended  by  large 
conglomerations  of  glands,  which  press  very  strongly  upon  the  pericardium,  and  on 
the  other  side  upon  the  oesophagus.  Other  bronchial  and  tracheal  glands,  especially 
on  the  right  side,  combined  in  large  parcels,  enlarged,  caseous  to  a  great  extent,  and 
softened  in  jjlaces ;  the  jjleura  covering  them  extremely  vascular  in  parts,  rup- 
tured in  one  place,  and  intensely  livid  about  the  point  of  rupture.  In  the  anterior 
mediastinum,  under  the  manubrium  sterni,  is  a  large  mass  of  caseous  glands. 

There  can  be  no  doubt  that  in  this  case  there  existed  primarily  a  iDcrforation  of 
the  trachea  and  bronchi  on  one  side,  and  of  the  oesophagus  on  the  other,  produced 
by  caseous  degeneration  of  the  bronchial  glands ;  and  secondarily,  a  phlegmonous 
oesophagitis  was  set  up  at  the  point  of  rupture,  which  extended  over  the  whole  tube. 
Examination  of  the  purulent  infiltration,  with  or  without  the  microscope,  showed 
that  this  condition  had  existed  for  a  long  time,  certainly  for  weeks. 

CaseU. — -John  P.,  fifty-four  years  old,  teacher,  was  treated  at  the  Medical  Cli- 
nique  in  Erlangen,  for  disease  of  the  vertebrae  and  myelitis,  and  died  June  20,  1874. 

Autopsy  sixteen  hours  after  death  (Zenker). 

Lesions  :  Caseous  ostitis,  periostitis  and  caries  of  the  seventh  to  ninth  cervical  ver- 
tebroe.  Caseous  pachymeningitis  externa  spinalis.  Softening  of  the  spinal  cord,  tcith 
displacement.  Moderate  chronic  hydrocep>halus.  Hemorrhagic  cicatrix  in  left  corpus 
striatum.  Small  amount  of  recent  encephalitis  in  left  hemisphere.  Miliary  tubercles 
in  pleurce  (corresponding  to  the  j)eriosteal  cheesy  collections).  Pulmonary  tuberculosis. 
Empihysema  a,nd  oedema  of  lungs.  TTlceration  of  surface  of  lungs  {from  the  cheesy  col- 
lections). Perforation  of  trachea  from  j^cri-tracheal  collection  of  2>us.  Miliary  tuber- 
cles on  the  mucous  membrane  of  the  trachea,  at  the  point  of  bifurcation.  Cured  phleg- 
monous cesopJiagitis.  Liver  moderately  fatty.  Enlargement  of  spleen.  Tubercles  in 
tJte  kidneys.  Catarrh  of  the  bladder.  Cheesy  nodules  in  the  mucoxis  membrane  of  the 
small  intestine.  Enlargement  and  partial  caseous  degeneration  of  the  mesenteric 
glands.    United  fracture  of  the  tibia. 

The  phenomena  relating  to  the  oesophagus  were  as  follows :  mucous  membrane 
ot  pharynx  pale,  normal.  Oesophagus  slightly  dilated,  especially  in  its  upper  half; 
mucous  membrane  slightly  congested,  studded  with  numerous  papillaj,  about  the 
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size  of  the  head  of  a  pin.  Over  its  upper  half  are  distributed  irregularly  seven 
well-defined  I'ound  openings  in  the  mucous  membrane,  varying  in  size  from  the 
head  of  a  pin  to  a  cherry-stone ;  around  some  of  these  openings  the  mucous  mem- 
brane is  undermined  in  all  directions,  while  in  other  places  the  undermining  extends 
only  in  one  direction.  The  largest  of  these  submucous  cavities,  produced  by  the 
undermining,  is  3  ctms.  long,  1  ctm.  wide,  and  communicates  by  three  openings 
with  the  oesophagus.  The  edges  of  these  openings  have  a  superficial  covering, 
and  the  inner  surface  of  the  cavities  is  smooth  throughout,  white,  covered  with 
a  thick  layer  of  epithelium,  which  resembles  exactly  that  of  the  oesoi)hagus  (also 
shows  characteristic  ribbed  cells),  and  is  directly  continuous  with  it.  The  papillae 
are  very  distinct.  At  the  bottom  of  some  of  these  cavities  are  found  one  or 
more  fine  openings,  entering  which  a  very  fine  probe  passes  through  narrow  fistu- 
lous passages  into  peri-cesophageal  cavities,  bounded  by  thickened  tendinous  cel- 
lular tissue,  the  largest  of  which  cavities  (2  ctms.  long,  5  mm.  wide)  lies  between 
the  oesophagus  and  thyroid  gland,  wliile  the  rest  are  lodged  more  deeply  between 
the  oesophagus  and  the  trachea.  One  of  the  latter,  in  which  an  ossified  cartilagi- 
nous ring  of  the  trachea  is  exposed,  opens  on  the  other  side  into  the  tracliea  by  a 
fistula  large  enough  to  admit  a  fine  probe,  about  in  the  middle  of  its  left  wall,  so 
that  communication  exists  between  the  oesophagus  and  trachea.  The  mucous  mem- 
brane of  the  trachea  is  about  5  mm.  thick  in  the  vicinity  of  this  fistulous  opening, 
studded  with  miliary  tubercles,  Avhile  the  remaining  portion  shows  bright  red  injec- 
tion, increasing  lower  down.  The  glands  at  the  bifurcation  are  detached,  spotted 
black  and  gray.  The  soft  parts  covering  the  vertebral  column  from  the  fourth  dor- 
sal vertebra  to  the  diaphragm  project  forward  and  towards  both  sides  in  the  form 
of  a  tumor.  The  pleurae  studded  with  miliary  tubercles.  The  subpleural  cellular 
tissue  much  thickened.  On  section,  we  come  to  a  very  extensive,  conglomerate,  case- 
ous collection,  anterior  to  as  well  as  by  the  side  of  the  vertebrae,  in  which  are  found 
numerous  cheesy  fragments  of  bone,  some  detached,  others  loosely  adherent,  and 
through  which  the  finger  introduced  passes  into  the  carious  and  fissured  vertebrae. 

From  the  result  of  the  autopsy  it  was  very  evident  that  a  purulent  mediastinitis 
had  developed  as  a  consequence  of  the  caries  of  the  spine,  and  this  had  led  to  rup- 
ture into  the  trachea  on  one  side,  and  into  the  oesqj>hagus  on  the  other.  From  these 
various  perforations  a  phlegmonous  inflammation  had  spread  over  large  spaces, 
wliich,  after  rupture  of  the  mucous  memljraue  and  evacuation  of  the  pus,  had  sub- 
sided, leaving  behind  the  sinuous  cavities. 

Case  described  by  Belf rage  and  Hedenius  (loc  cit.) :  A  woman,  forty-two  years  old, 
of  good  constitution,  in  her  fifth  month  of  pregnancy,  stated  that  in  consequence 
of  lodgment  of  a  fish-bone,  which  caused  a  sensation  of  scraping,  she  had  a  severe 
chill,  and  simultaneously  sharp  pain  in  the  chest,  with  considerable  fever.  They 
were  described  as  sharp  pains,  starting  from  the  stomach  and  lower  pait  of  tha 
oesophagus,  and  extending  around  the  left  side  as  far  as  the  back.  There  were 
occasional  attempts,  but  no  actual  vomiting.  Epigastrium  very  tender.  The  patient 
said  nothing  more  about  the  fish-bone;  she  did  not  complain  specially  of  difficulty 
in  swallowing,  and  uo  foreign  body  could  be  detected.    The  remedies  employed 
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caused  no  unprovcinent  in  her  condition.  The  pains,  wliicli  l)ccame  more  spasmo- 
dic, were  very  severe,  so  that  she  -was  ol)liged  to  sit  up  from  fear  of  suffocation.  On 
the  third  day  slie  was  niucli  worse  ;  increased  pains,  cyanosis,  dyspnoea,  pulse  small 
and  frequent,  skin  hot,  urine  moderately  albuminous.  In  the  evening  premature 
delivery  occurred,  Avith  pretty  considerable  loss  of  blood.  Dcatli  took  ])lace  on  Ihc 
morning  of  the  fourth  day  of  the  disease.  Tlie  autopsy  revealed  (l)esidcs  aortic 
stenosis  and  large  fluid  effusion  tinged  with  blood  in  both  pleural  cavities)  the  fol- 
lowing condition  of  the  wsophagua  (nothing  unusual  outside)  :  its  wall,  commencing 
at  a  point  about  G  ctms.  below  the  cricoid  cartilage  and  extending  to  the  cardiac 
extremity  of  the  stomach,  was  much  thickened  (8-13  mm.,  and  that  exclusively  by 
thickening  of  the  submucous  tissue  [5-9  mm.] ),  which  on  section  was  homogeneous, 
jrayish  yellow,  smooth,  shining  and  pulpy,  and  on  pressure  gave  exit  to  considerable 
grayish  yellow,  dark  pus.  The  internal  surface  presented  slight  knoll-like  promi- 
nences. Mucous  membrane  of  normal  thickness,  smooth  and  even,  anaemic,  but 
"without  other  change,  notably  without  any  sign  of  irritation  by  a  foreign  body.  The 
purulent  infiltration  extended  8  ctnis.  beyond  the  cardiac  extremity  upon  the  small 
curvature  of  the  stomach.  Microscopical  examination  showed  only  slight  traces  of 
epithelium  in  the  oesophagus ;  in  the  submucous  tissue  the  cellular-tissue  bundles 
were  very  jjcrceptiljle,  but  widely  sei^arated  by  pus ;  the  pus-corpuscles  Avere  in  part 
well  preserved,  in  part  fatty.  The  i)urulcnt  infiltration  had  likewise  extended 
between  the  bundles  of  muscular  tissue. 


Corrosive  Inflaniniation  of  the  (Esoi>liagus. 

Jiokitanshy,  Lelu'b.  d.  i)athol.  Anat.  3  Bd.  p.  158.  18G1. 

The  intensely  corrosive  fluids,  wliicli  chiefly  come  to  our  no- 
tice in  this  connection  in  the  form  of  the  concentrated  mineral 
acids  (especially  sulphuric  and  nitric),  and  the  salts  of  potash 
and  soda,  produce  direct  action  upon  the  mucous  membranes 
vi^itli  which  they  come  in  close  contact,  and  in  cases  where  these 
reagents  have  been  swallowed  this  action  is  plainly  seen  in  the 
oesophagus,  not  altogether  as  inflammation,  but  as  direct  slough- 
ing. Notwithstanding  the  fact  that  the  portions  of  mucous  mem- 
brane which  do  not  always  slough  are  less  intimately  affected 
than  the  parts  lying  underneath  the  gangrenous  layer,  they  still 
exhibit  evident  signs  of  inflammatory  changes  so  soon  after  the 
occurrence,  and  if  life  continues  can  be  so  much  further  devel- 
oped, that  we  are  justified  in  regarding  it  as  a-  complicated  and 
modified  process  of  inflammation,  caused  by  sloughing  of  a  part 
of  the  tissue.    This  we  shall  describe  as  corrosive  inflammation. 
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The  effects  of  sulphuric  acid^  which  come  most  frequently 
under  observation,  are  (next  to  the  stomach,  which  shows  the 
most  marked  changes  owing  to  longer  contact  with  the  acid) 
most  intensely  developed  in  the  oesophagus.  The  explanation 
of  this  is  that  the  liuid,  in  spite  of  its  rapid  passage,  comes  into 
the  closest  contact  with  the  mucous  membrane,  owing  to  the 
narrowness  of  the  tube  ;  while  in  the  mouth,  throat  and  pharynx, 
where  the  cavity  is  wider  and  the  contact  less  intimate,  a  lower 
degree  of  change  is  generally  found.  In  exceptional  cases,  when 
only  a  small  quantity  of  acid  reaches  the  stomach,  the  oesopha- 
gus may  be  the  part  most  severely  affected.  As  a  matter  of 
course  there  will  be  different  degrees  of  intensity  and  extent 
of  the  lesion,  according  to  the  quantity  and  concentration  of 
the  acid.  The  inflammation,  however,  generally  extends  about 
equally  over  the  entire  length  of  the  oesophagus,  beginning  with 
a  well-defined  line  of  demarcation  at  the  lower  border  of  the  cri- 
coid cartilage  and  extending  to  the  cardiac  extremity  of  the 
stomach  ;  on  the  other  hand,  it  does  not  always  involve  the  en- 
tire periphery,  and  sometimes  assumes  the  form  of  more  or  less 
wide  stripes,  which  run  from  above  downward. 

In  the  mildest  degree  of  corrosion  the  effect  is  limited  to  de- 
struction of  the  epithelium  only,  which  is  converted  into  a  thick, 
grayish  white,  rugous  membrane,  peeling  off  here  and  there  (not 
unlike  croupous  membrane),  under  which  the  mucous  membrane 
appears  pale. 

In  the  more  advanced  degrees  the  mucous  membrane  itself, 
in  its  entire  thickness,  is  converted  into  a  dirty  gray  or  grayish 
yellow  soft  slough,  traversed  by  black  blood-vessels  with  smooth 
surface  (being  divested  of  its  epithelium),  and  the  submucous 
cellular  tissue  is  infiltrated  first  with  serum,  afterwards  with 
pus,  and  ecchymosed.  The  muscular  coat  is  shrivelled,  pale,  or 
fawn-colored,  and  the  loss  of  tone  which  results  causes  the  whole 
tube  to  hang  like  an  unstrung  bow  towards  the  right  pleural 
cavity.  The  external  cellular  covering  is  of  a  red,  livid  color, 
and  traversed  by  black  vessels. 

In  the  highest  degrees  the  mucous  membrane  and  submucous 
cellular  tissue  are  converted  into  a  black,  rotten  mass,  distended 
by  a  sanguinolent  fluid,  and  the  muscular  coat  is  either  changed 
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in  the  same  manner,  oris  simply  converted  into  a  pale,  gelatinous 
mass. 

While  the  highest  degrees  always  prove  very  rapidly  fatal, 
life  may,  in  less  severe  cases,  be  prolonged  for  days,  weeks,  and 
even  permanently,  and  then  we  find  a  further  development  of 
the  intiammatory  lesions.  At  first  the  line  of  demarcation  forms 
between  the  blackened  mucous  membrane  and  the  parts  of  the 
same  which  are  less  involved,  and  the  gangrenous  portion  is  soon 
detached  from  its  subjacent  layer  by  the  undermining,  purulent 
(phlegmonous)  infiltration  of  the  submucous  cellular  tissue  ;  thus 
detached,  it  is  generally  expelled  in  single  shreds,  but  sometimes 
it  remains  complete,  and  the  whole  or  nearly  the  whole  length 
of  the  tube,  to  the  extent  of  a  foot,  is  thrown  off,  together  with 
a  j)ortion  of  the  mucous  membrane  of  the  stomach. 

Such  cases  of  tubular  expulsion  of  the  ■whole  mucous  membrane  of  the  oesopha- 
gus following  sulphuric  acid  poisoning  are  published  by  Trier  in  Copenhagen  (Hos- 
pitals-Meddelelser,  Bd.  V.  H.  1.  Schmidt's  Jahrb.  Bd.  76.  p.  310.  1852);  Mansiiire 
(Des  r6trccissements.  intrinsfeques  de  roesophage.  ThJise  de  Paris.  18GG.  Canstatt's 
Jahresbcr.  1866.  II.  p.  128);  Laboulbfene  (Progrfes  medic.  1876.  ]S!o.  52.  p. 
901). 

When  these  large  losses  of  substance  with  suppurating  base 
(corrosive  ulcers)  have  formed  in  the  manner  described,  the  sup- 
puration may  continue,  and,  in  the  form  of  hollow  passages  and 
collections  of  pus,  may  extend  down  even  into  the  mediastinum, 
and  cause  perforation  of  the  trachea  or  bronchus,  and  subse- 
quently produce  death.  Recovery  can  take  place,  even  in  such 
cases,  with  the  establishment  of  a  broncho-oesophageal  fistula. 
More  commonly,  however,  the  suppuration  ceases  after  separa- 
tion of  the  mucous  membrane,  and  recovery  takes  place  by  cica- 
trization, leaving  behind  those  extensive  strictures  which  involve 
more  or  less  equally  the  entire  length  of  the  canal,  and  which 
have  been  already  described  {vide  Stenoses).  The  most  consider- 
able strictures,  and  at  the  same  time  most  easily  overcome,  are 
found  in  cases  where  the  muscular  coat  has  been  totally  or  in 
great  part  destroyed.  The  narrowest  are  those  which  occur  at 
the  entrance  to  the  oesophagus  (behind  the  cricoid  cartilage)  and 
at  the  cardiac  extremity  of  the  stomach ;  also  at  points  where 
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tlie  oesophagus,  in  its  normal  condition,  is  very  narrow,  and  on 
that  account  very  intensely  affected  by  the  corrosive  action. 

Other  mineral  acids  {^nitric  and  hydrocJiloric)  produce  the 
same,  only  less  intense  effects.  Salts  of  ijotassa  and  soda  may 
lead  to  complete  sloughing  and  separation  of  the  oesophageal  mu- 
cous membrane  and  to  inllammation  of  the  submucous  cellular 
tissue,  with  subsequent  stricture  produced  by  cicatrization.  Con- 
centrated solutions  of  sulphate  of  copper  act  in  the  same  way 
(compare  case  described  above,  under  Stenoses).  On  the  other 
hand,  ammonia  produces  merely  a  fibrinous  exudation,  or  con- 
gestion with  ecchymosis  and  slight  cloudiness  and  separation  of 
the  epithelial  layer  {oide  case  mentioned  above,  under  Hemor- 
rhao:es). 

Wc  give  tlic  following  case  as  a  characteristic  instance  of  corrosive  inflammation 
of  the  oesophagus  produced  by  sulphuric  acid:  A  hotel-keeper,  fifty  years  old,  was 
admitted  to  the  Dresden  Hospital,  June  19, 1862,  with  delirium  tremens  and  sj'mp- 
toms  of  sulphuric  acid  poisoning,  and  died  on  the  following  day.  The  autopsy,  made 
June  21st  (Zenker),  gave  the  folloAving  results  relating  to  the  action  of  the  acid  : 

Mucous  membrane  of  tongue  normal  in  its  anterior  portion,  without  marked 
congestion  ;  farther  back  in  tlie  middle,  divested  of  epithelium,  whitish,  the  papil- 
lae red  at  some  points ;  still  farther  back,  much  congested  and  somewhat  ecchy- 
mosed.  Tlmila  much  swollen,  infiltrated  with  yellow  pus,  and  relaxed.  Mucous 
membrane  of  liard  ^jaZaie  and  'pTu.iryiix  intensely  congested  in  some  places,  and 
covered  in  others  by  a  thick,  yellow,  moderately  adlierent,  but  easily  separable 
membrane,  in  the  form  of  large  islands,  with  yellow  infiltration  underneath  these ; 
in  other  places,  again,  covered  witli  thin  pus,  with  purulent  infiltration  of  the  tissues 
beneath,  and  very  much  softened.  The  edge  of  the  epiglottis  covered  with  thick 
membrane ;  mucous  membrane  underneath  and  over  the  whole  remaining  surface 
much  congested,  of  a  rose-red  color,  and  ecchymosed  in  some  places.  The  rest  of 
the  mucous  memljranc  of  the  lartjnx  covered  with  thin  pus,  and  intensely  congested 
throu'Thout.  Mucous  membrane  of  trachea  covered  with  a  somewhat  f  rothv  mucus, 
and  moderately  congested.  Oesophagus  very  much  relaxed,  forming  a  bow  which 
inclines  towards  the  right  pleural  cavity  ;  somewhat  discolored  on  the  external 
surface,  of  a  livid  red  color,  its  larger  veins  filled  with  black,  slightly  coagulated 
blood.  The  mucous  membrane  shows  on  its  anterior  surface  a  well-defined  stripe, 
small  above,  but  1^  ctms.  wide  below,  beginning  exactly  at  the  lower  border  of 
the  cricoid  cartilage,  and  extending  to  the  stomacli.  This  stripe  is  formed  by  the 
mucous  membrane  being  converted,  in  its  entire  thickness,  into  a  soft,  grayish  yel- 
low slough,  with  smooth  surface.  This  slough  is  partially  separated  from  the 
adjoining  mucous  membrane  by  a  rather  deep  furrow.  Underneath  is  found  a 
layer,  about  1  mm.  thick,  infiltrated  in  part  with  yellow  pus.    The  remaining  pos- 
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torior  portion  of  the  mucous  membrane  in  some  places  little,  in  others  very  much 
congested,  but  otherwise  normal.  The  adjacent  aorta  unchanged.  In  the  ahdom- 
innl  cavity  no  sign  of  peritonitis.  Stomach  contracted  in  the  form  of  a  sausage ; 
external  surface  of  a  somewhat  gray  color,  with  rather  rigid  wall ;  hemorrhagic 
stripes  along  the  small  curvature.  On  being  opened,  there  is  found  about  one 
ounce  of  thin,  dirty  brownish  red  fluid  in  the  fundus.  The  entire  posterior  surface 
(increasing  from  the  fundus  towards  the  pylorus)  is  converted  into  an  irregularly 
rugous  surface,  which  consists  partly  of  brownish  gray  and  partly  of  dark  red 
rugne,  1  ctm.  high,  close  together,  and  projecting  like  the  teeth  of  a  comb.  On 
section,  the  tissue  throughout  is  thick,  very  red  or  livid,  and  the  vessels  filled  with 
blackish  blood.  Muscular  coat  mostly  normal.  The  border  of  this  rugous  surface 
is  indicated  partly  by  the  membranous  deposits  on  the  rest  of  the  normal  mucous 
membrane,  and  partly  by  the  shallowness  of  the  furrows.  Near  the  pylorus  the 
mucous  membrane  is  studded  with  emphysematous  sacs,  for  the  most  part  relaxed, 
of  a  brownish  color,  with  some  ecchymoses,  and  traversed  thickly  by  black  vessels. 
On  the  anterior  surface,  mucous  membrane  only  slightly  softened  and  moderately 
congested  in  sjjots.  The  line  of  demarcation  is  sharply  drawn  at  the  pylorus. 
Mucous  membrane  of  the  duodenum  slightly  congested,  with  isolated,  somewhat 
more  numerous  ecchymoses  farther  on,  and  some  thin,  reticulated  membranous 
deposits.    In  the  vpper  loop  of  the  small  intestine  are  numerous  ecchymosed  tufts. 

Remaining  small  and  large  intestine  normal.  Further  examination  showed 
nothing  worthy  of  mention,  except  marked  congestion  of  the  kidneys.  Micros- 
copical examination  of  the  kidney  revealed  peculiar  yellowish  brown  clots  in  the 
vessels,  which  could  only  be  explained  as  fragments  of  the  carbonized  blood 
coming  from  the  vessels  of  the  oesophagus  or  stomach,  and  conveyed  there  as 
emboli. 

TJlcers. 

The  forms  of  ulcer  occurring  in  the  opsophagus  are  very- 
numerous,  and  can  generally  be  distinguished  according  to  their 
etiology  and  pathogenesis,  whereas  anatomical  distinction  is  not 
easy  in  some  of  them,  when  fully  developed. 

If  we  adhere  to  the  nomenclature  which  is  based  upon  their 
causes  and  modes  of  development  (these  names  agreeing  in  the 
main  with  those  which  have  already  been  more  or  less  in  use), 
the  following  varieties  of  ulcers  may  be  enumerated  : 

1.  Ulcers  produced  by  foreign  bodies  {oUle  p.  137). 

2.  Catarrhal  ulcers  {olde  pp.  187  and  189). 

3.  Varicose  ulcers  (which  differ  from  2  only  in  being  situated 
over  varices  {-Gkle  p.  130).  ' 

4.  Follicular  ulcers  {oide  p.  141). 
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5.  Diphtheritic  ulcers  {mde  p.  143). 

6.  Variolous  ulcers  {oide  p.  146). 

7.  Phlegmonous  ulcers  {vide  p.  148). 

8.  Corrosive  ulcers  {vide  p.  157). 

9.  Gangrenous  ulcers,  from  pressure  {vide  p.  115). 

10.  Ulcers  of  the  pharynx,  from  decubitus— decubitus  phar- 
yngis. 

11.  Gangrenous  ulcers,  b}^  extension  from  neighboring  parts. 

12.  Sypliilitic  ulcers. 

13.  Carcinomatous  ulcers. )         ,     .   .  „  , 


Inasmuch  as  the  first  eight  forms  have  all  been  described  in 
previous  sections  (in  the  places  designated),  and  Nos.  13  and  14 
will  be  discussed  in  the  chapter  that  follows,  on  Morbid  Growths, 
it  only  remains  for  us  to  say  something  of  Nos.  9-12,  inclusive. 

Gangrenous  ulcers  may  be  produced  by  continuous  pressure 
exerted  upon  the  oesophagus,  from  within  or  without,  which  first 
causes  necrosis  of  the  mucous  membrane,  then  of  the  other 
layers,  and  finally  losses  of  substance  by  separation  of  the 
slough.  In  this  way  hard  foreign  bodies,  forcibly  introduced, 
sometimes  act  from  the  inside,  so  that  a  portion  of  the  ulcers 
produced  by  foreign  bodies  may  be  included  under  this  title, 
From  the  outside  it  is  chiefly  aneurisms  of  the  aorta  which  cause 
this  form  of  ulcer,  and  directly  lead  to  perforation  (p.  115). 

As  ulcers  from  decubitus  we  designate  a  not  uncommon  form 
of  ulcer,  which  is  very  distinctly  characterized  by  its  peculiar 
situation  and  other  phenomena,  which  point  very  clearly  to  its 
pathogenesis.  It  does  not  belong  to  the  oesophagus  exclusively, 
but  may  be  found  in  the  pharynx,  and,  strictly  speaking,  it  lies 
on  the  other  side  of  the  boundary  line  (generally  adhered  to  in 
these  pages)  between  the  two.  We  insert  it  here  for  the  reason 
that  no  mention  of  it  is  found  in  "Diseases  of  the  Pharynx." 

The  situation  of  this  ulcer  is  at  the  lowest  portion  of  the  phar- 
ynx, directly  behind  the  cricoid  cartilage.  In  point  of  fact, 
however,  there  are  always  two  ulcers  on  the  anterior  and  pos- 
terior walls,  directly  opposite,  and  about  the  size  of  a  five-cent 
piece,  which  appear  at  the  same  time  and  in  the  same  form,  so 
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that  one  seems  to  be  an  impression  of  the  other.  Tlie  mucous 
membrane  in  these  places  is  converted  into  a  sliarply  defined, 
dirty  gray,  soft  slough,  with  a  line  of  demarcation  partially 
formed.  In  place  of  this  there  may  be  found,  after  more  or  less 
complete  removal  of  the  slough,  round  ulcers  with  but  slightly 
elevated  edges  and  discolored,  pulpy  base,  which  in  isolated 
cases  can  extend  to  such  a  depth  as  to  expose  in  places  the 
cricoid  cartilage  in  front  or  the  vertebral  column  behind.  The 
remaining  portions  of  the  pharynx  are  usually  free  from  ulcers. 

These  ulcers  are  found  only  in  persons  very  much  reduced  by 
disease,  who  are  exceedingly  feeble,  and  have  been  kept  in  bed 
for  a  long  time.  Their  pathogenesis  is,  without  doubt,  to  be 
found  in  the  fact  that,  in  consequence  of  the  general  muscular 
atony,  the  larynx  in  the  recumbent  position  falls  back,  and,  in 
connection  with  the  cartilaginous  rings  of  the  trachea,  presses  the 
two  mucous  surfaces  together  and  against  the  vertebral  column. 
This  pressure  is  sufficient  to  interrupt  completely  the  circulation, 
already  enfeebled  in  the  highest  degree,  at  certain  points  in  the 
mucous  membrane,  and  therebj^  to  induce  necrosis.  In  point  of 
fact  we  have  to  deal  with  a  gangrene  from  pressure,  caused  /^?/  the 
recumbent  position,  and  accordingly  we  are  justified  in  giving  it 
a  name,  which,  by  the  peculiarity  of  its  cause,  as  well  as  its  situa- 
tion, distinguishes  it  from  other  gangrenous  ulcers  produced  by 
pressure  (No.  9). 

Owing  to  the  fact  that  these  ulcers  do  not  appear  until  the 
last  days  or  weeks  before  death,  nothing  can  be  said  of  further 
development  or  retrograde  action. 

The  case  above  quoted  by  Hamburger  (p.  114)  is  evidently  of  this  type,  in  which, 
however,  the  larynx  must  have  been  "  pressed  backward  by  a  considerable  tumor 
in  the  neck."  Unfortunately,  Hamburger  docs  not  state  the  source  from  which  the 
case  is  derived.  Liouville  has  recently  published  a  case  in  the  Soci6t6  anatomique 
de  Paris  (Feb.  12, 1875),  which  apparently  belongs  to  this  class;  but,  inasmuch  as  it 
occurred  in  a  tuberculous  patient,  he  regarded  it  as  tubercular. 

Gangrenous  ulcers  (by  extension  from  neighboring  parts) 
may  spread  from  the  pharynx  to  the  oesophagus.  Klebs  ob- 
served deep  ulcers,  of  a  gangrenous  character,  following  gan- 
grenous pharyngitis  and  tonsillitis  of  scarlatina,  probably  from 
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the  diphtheritic  process  being  transmitted  from  these  regions. 
Steffen  likewise  (1.  c.)  saw,  in  a  case  of  noma  of  the  left  cheek 
(girl  seven  years  old),  the  mucous  membrane  of  the  mouth,  lar- 
ynx, upper  half  of  the  trachea,  pharynx  and  oesophagus  as  far 
down  as  a  point  below  the  cricoid  cartilage,  swollen,  discolored, 
friable,  in  a  condition  of  gangrene,  although  not  as  yet  ulcei-ated. 

That  syphilitic  ulcers,  although  rarely,  do  likewise  occur  in 
the  oesophagus,  has  been  proved  to  a  certainty  by  the  cicatricial 
contractions,  undoubtedly  syphilitic  {mde  Stenoses),  observed  by 
Virchow,  West,  and  Klob.  As  regards  the  earlier  stages  of  these 
ulcers,  however,  only  one  authentic  case  has  thus  far  been  re- 
corded by  Yirchow,  who  saw,  "in  addition  to  an  ulcer  in  the  pro- 
cess of  contracting,  yellow  gummata  undergoing  fatty  degenera- 
tion, from  which  the  ulceration  resulted." 

A  "superficial  ulcer  with  fatty  base,"  found  in  another  case,  is  mentioned  by 
Virchow  as  probably  belonging  to  this  class,  but  the  history  of  the  case  is  too  uncer- 
tain to  warrant  us  in  introducing  it  here.  In  like  manner,  a  case  published  by 
Bryant  {Lancet,  July  7,  1877,  p.  9,  from  Habershon's  wards  in  Guy's  Hospital,  1866) 
of  a  "stricture  of  the  oesophagus  from  syphilitic  ulceration,  in  a  tuberculous 
patient,"  gives  occasion  for  the  gravest  doubts  as  to  the  correctness  of  the  diagnosis. 
In  a  man,  forty-eight  years  old,  who  died  from  phthisis,  and  who  had  syphilis  at 
the  age  of  twenty,  but  apparently  without  secondary  symptoms,  there  was  found 
"  in  the  posterior  portion  of  the  pharynx,  extending  downward,  an  oval,  indolent 
ulcer,  two  inches  long,  almost  surrounding  the  canal,  without  elevated  edges,  and 
with  base  formed  by  the  degenerated  muscular  layer."  In  the  larynx  were  found 
"ulcers  peculiar  to  the  syphilitic  larynx." 

Finally,  we  must  return  to  the  mooted  question,  whether  the 
existence  of  a  perforating  ulcer  of  the  oesophagus,  analogous  to 
"perforating  ulcer  of  the  stomach,"  is  admissible.  As  authors 
who  pronounce  in  favor  of  the  occurrence  of  this  specific  form  of 
ulcer,  and  who  thus  explain  their  reported  cases  of  perforation 
of  the  oesophagus,  may  be  mentioned  Albers,^  Reeves,'  Flower,' 
Yigla,*  Eras.'    Rokitansky  also,  in  the  latest  edition  of  his 

'  Graefe's  u.  Waltlier's  Jour,  f.  Chir.  u.  Augenheilk.  19.  Bd.  u.  Erlauteruugen  z. 
Atlas  d.  path.  Anat.  II.  p.  204. 

'■'  Associat.  Med.  Journ.  7  Oct.,  1853. 

'Med. -chir.  Transact.  36.  Bd.  1854.  Schmidt's  Jahrb.  85.  Bd.  p.  294. 
4L'Union.  1855.  Schmidt's  Jahrb.  88.  Bd.  p.  46. 

'  Die  anat.  Caualisationsstorungen  der  Speiserohre.  Leipziger  Dissert.   1866.  p.  21. 
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Pathological  Anatomy,  admits  the  occurrence  of  tliis  form  of 
ulcer,  on  the  ground  of  such  statements  (apparently  not  from 
his  own  observations),  as  an  exceedingly  rare  phenomenon.  All 
these  statements,  however,  do  not  bear  rigid  criticism.  In  no 
one  of  them  are  the  phenomena  described  sufficient  to  prove  the 
existence  of  this  form  of  ulcer.  In  many  of  such  cases  the 
anatomical  appearance  bears  no  resemblance  whatever  to  the 
typical  form  of  perforating  ulcer  of  the  stomach.  Moreover,  all 
of  them  can  easily  be  traced  back  to  one  or  other  of  the  forms  of 
perforation  of  the  oesophagus  mentioned  above  ((oide  Perforation) 
— ulcers  produced  by  foreign  bodies,  perforated  diverticula  due 
to  traction,  cancerous  ulceration,  or  rupture  from  without. 
Agreeing,  then,  with  the  majority  of  the  later  writers  on  this 
subject,  we  are  compelled  to  pronounce  decidedly  against  the 
occurrence  of  this  form  of  ulcer  In  the  oesophagus. 

Allusion  has  already  been  made  to  the  gangrenous  processes 
(sloughs,  gangrene)  which  occur  in  the  oesophagus.  As  an  inde- 
pendent process,  gangrene  is  not  found  in  the  oesophagus.  Many 
cases  described  as  such  in  earlier  times  are  probably  to  be  traced 
to  softening  (oesophago-malacia). 

Symptomatology  and  Diagnosis. 

Gatarrlial  inflammation  of  the  mucous  membrane  of  the 
oesophagus,  in  mild  cases,  gives  rise  to  no  symptoms  at  all,  or 
they  are  so  slight  and  ambiguous  that  the  disease  is  overlooked 
entirely  or  merely  suspected. 

Acute  catarrh  of  a  mild  grade,  whether  the  irritation  be  chem- 
ical, thermal,  or  mechanical,  produces  pain  in  the  oesophagus, 
which  is  felt  only  wlien  the  patient  swallows,  and  is  distinctly 
localized  in  one  spot,  or  extends  over  the  entire  length  of  the 
canal,  according  to  the  situation  and  extent  of  the  exciting  cause. 
Deglutition  is  seldom  interfered  with,  and  the  pain  rarely  con- 
tinues more  than  a  few  days. 

In  the  higher  degrees  of  the  inflammation,  the  pain  is  more 
permanent,  oppressive,  and  spasmodic ;  during  the  act  of  swal- 
lowing, especially  of  hard  or  dry  morsels  of  food,  and  of  very 
hot  or  very  cold  fluids,  the  pain  is  considerably  augmented. 
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Mechanical  irritation  a^Dplied  to  the  esophagus  by  pressure  on 
the  neck,  blows  on  the  vertebral  column,  forcible  bending  of  the 
body,  extension  or  twisting  of  the  spine,  and  notably  the  intro- 
duction of  a  sound,  increase  this  pain.  The  reflex  spasm  of  the 
muscular  coat,  produced  by  swallowing,  ceases  witli  the  down- 
ward movement  of  the  morsel  of  food,  leaving  behind  an  exceed- 
ingly painful  sensation  of  something  sticking,  or  renders  the 
passage  of  food  quite  impossible,  so  that  it  is  immediately  regur- 
gitated. On  close  examination  the  masses  thrown  off  sliow  a 
thick  mucous  or  muco-purulent  covering.  The  admixture  of 
blood,  when  constant,  points  generally  to  the  existence  of  ulcers. 

The  introduction  of  the  sound  (which  should  be  used  with  the 
greatest  care,  and  never  without  urgent  need)  encounters  no 
obstruction  at  any  point,  unless  such  as  is  produced  by  reflex 
spasm,  but  calls  forth  very  painful  sensations  in  the  inflamed 
region,  which  may  be  complained  of  frequently  and  for  a  long 
time  after  the  removal  of  the  instrument.  The  material  found 
in  the  fenestra  of  the  sound  (mucus,  pus,  blood)  is  naturally  of 
great  value  in  diagnosis. 

The  inflammation  can  only  be  recognized  as  croupous  in  form, 
when  shreds  of  false  membrane  are  brought  to  light  either  by 
the  sound  or  by  spontaneous  vomiting  (Abercrombie,  Bleuland). 
Moreover,  this  form  of  inflammation  may  be  inferred  with  some 
probability  when  symptoms  of  oesophagitis  are  associated  with  a 
pharyngeal  croup. 

It  is  scarcely  possible  to  Tecognize  p7deg??ionous  iiijlammailoii 
of  the  oesophagus.  The  presumption  in  favor  of  the  existence  of 
such  an  inflammation  is  very  great  in  cases  of  vomiting  of  large 
masses  of  pus  or  ichorous  material,  but  the  diagnosis  is  not 
established,  because  the  pus  may  come  from  the  peri-oesophageal 
cellular  tissue  or  from  neighboring  organs,  and  by  perforation 
make  its  way  into  the  oesophagus. 

Corrosive  infiammation  of  the  oesophagus  can  generally  be 
made  out  from  the  history  of  the  case,  and  inspection  of  the 
mouth  and  throat.  The  pains  are  sometimes  very  severe  along 
the  course  of  the  oesophagus ;  at  other  times  and  in  the  worst 
cases,  the  pains  are  slight  or  entirely  wanting;  the  mucous 
membrane  in  severe  cases  is  generally  in  a  sloughy  condition. 
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Course.  liesults.  Prognosis. 

The  course  of  catarrlml  intlammation  is  annost  invariably 
rapid  and  favorable.  The  pain  and  difficulty  of  swallowing  dis- 
appear in  a  few  hours  or  days. 

In  the  more  severe  forms  of  inflammation  which  arise  from 
corrosion,  scalding,  foreign  bodies,  etc.,  the  course  of  the  disease 
is  much  more  protracted  and  the  prognosis  always  doubtful,  or 
account  of  the  danger  of  its  resulting  in  ulceration,  perforation, 
formation  of  abscess,  and  gangrene.  Again,  in  such  cases,  where 
the  inflammation,  with  or  without  ulceration,  extends  to  the 
deeper  layers,  there  is  the  special  danger  of  stricture  from  cicatri- 
cial contraction  of  the  ulcers,  and,  on  the  other  hand,  in  pro 
tracted  chronic  catarrhs,  the  possibility  of  consecutive  dilatation 
must  be  kept  in  mind. 

The  diagnosis  and  prognosis  of  these  sequelfe  have  been  given 
in  the  chax)ters  devoted  to  their  special  consideration. 

Treatment. 

The  treatment  can  be  directed  to  the  cause  only,  when  the 
inflammation  is  due  to  the  impaction  or  piercing  of  foreign  bodies, 
sj^philitic  ulceration,  or  the  action  of  corrosive  substances.  In 
the  last-mentioned  form,  however,  something  more  than  removal 
of  the  cause  will  be  required,  for  the  reason  that  antidotes,  if 
they  are  successful,  must  be  administered  immediately,  and  this 
is  almost  never  possible.  The  removal  of  foreign  bodies  must  be 
undertaken  as  soon  as  possible,  and  prosecuted  with  the  greatest 
care  and  patience.  In  all  other  cases  the  treatment  is  symptoma- 
tic and  antiphlogistic  :  application  of  ice-bags  to  the  chest,  neck, 
or  back,  according  to  the  location  of  the  pain  ;  local  bloodletting 
at  points  on  the  surface  corresponding  to  the  situation  of  the 
inflammation ;  small  pieces  of  ice,  small  quantities  of  ice-water  or 
ice-cream  internally.  The  introduction  of  solid  food  into  the 
oesophagus  must  be  stopped  entirely  ;  the  nutrition  of  the  pa- 
tient must  be  kept  up  by  way  of  the  rectum  in  long-continued 
dysphagia  resulting  from  inflammation.     Feeding  through  the 
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oesophageal  tube  is  excluded,  as  a  matter  of  course,  for  the 
reason  that  it  augments  the  inflammation,  and  increases  the  dan- 
ger of  perforation  where  corrosion  and  ulceration  extend  to  any 
depth. 

When  the  inflammation  becomes  protracted,  and  the  dj^sphagia 
exists  in  greater  or  less  degree,  the  use  of  powerful  revulsives 
(iodine,  croton  oil,  setons),  and  the  internal  administration  of 
iodide  of  potassium  and  astringents,  especially  nitrate  of  silver, 
will  be  indicated.  The  treatment  of  cases  resulting  in  cicatricial 
contraction,  perforation,  etc.,  will  be  found  in  the  chapters  where 
they  are  described. 


MORBID  GROWTHS -VEGETATIONS. 


Pathology  and  Etiology. 

The  morbid  growths  and  vegetations  occurring  in  the  oesoph- 
agus are  not  very  numerous,  and,  with  exception  of  carcinomata, 
possess  very  little  pathological  interest ;  certain  forms,  although 
somewhat  frequent,  are  associated  with  no  functional  disturbance 
of  any  kind,  while  others,  although  they  do  occasionally  lead 
to  severe  disturbances,  are  so  exceedingly  rare  that  the  great 
majority  of  practitioners,  even  those  most  engaged  in  clinical 
work,  never  see  such  a  case.  Metastatic  tumors  seem  never  to 
have  been  observed  in  the  oesophagus.  The  following  forms  do 
occur  here : 

Warts  of  the  cesophagits.  VerruccR  cesopliagi. — These  are  for- 
mations which  in  their  structure  so  much  resemble  the  ordinary 
cutaneous  warts,  that  they  may  properly  be  described  by  the 
same  name,  and  illustrate  very  forcibly  the  analogy,  emphasized 
by  Klebs,  between  diseases  of  the  mucous  membrane  of  the  oeso- 
phagus and  those  of  the  skin.  They  present  themselves  to  the 
naked  eye  as  slight  conical  projections  of  the  mucous  membrane, 
varying  in  size  from  the  liead  of  a  pin  to  that  of  a  lentil,  which 
are  outlined  still  more  against  their  surroundings  by  the  cloudi- 
ness of  the  thickened  epithelial  covering.  Microscopical  exami- 
nation shows  that  each  of  these  projections  is  caused  by  a  sim- 
ple elongation  of  a  group  of  normal  mucous  membrane  papil- 
la?, with  simultaneous  thickening  of  their  epithelial  covering, 
and  complete  preservation  of  their  typical  arrangement,  so  that, 
exactly  like  simple  cutaneous  warts,  they  are  to  be  regarded  as 
circumscribed  papillary  and  epithelial  hypertrophies. 
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Such  warts  are  found  very  frequently,  especially  in  elderly 
persons— sometimes  single,  at  other  times  in  large  numbers— scat- 
tered over  the  entire  length  of  the  tube  (the  circumscribed  thick- 
ening of  the  epithelial  covering,  mentioned  by  Birch-Hirschfeld 
as  occurring  in  chronic  catarrh,  probably  belongs  here).  Tiiey 
do  not  seem  to  undergo  any  further  changes.  When  the  epi- 
thelial covering  is  removed  by  reason  of  post-mortem  changes, 
it  is  sometimes  found  still  adherent  to  these  warts,  making  them 
very  perceptible.  We  have  never  been  able  to  learn  that  their 
existence  in  large  numbers  has  given  rise  to  any  symptoms 
whatever  during  life — (oesophagismus  thus  far  unexplained  an- 
atomically might  be  thought  of  in  this  connection).  No  relation 
has  ever  been  made  out  between  these  papillary  growths  and  the. 
production  of  carcinoma, — a  relation  analogous  to  that  between 
papillary  tumors  of  the  lip  and  epithelioma.  They  appear  in- 
significant, at  least  in  the  beginning. 

Luschka  observed  larger  tuft-lilce  papillce^  visible  to  the 
naked  eye,  in  a  case  of  general  dilatation  of  the  oesophagus 
resulting  from  chronic  catarrh.  The  caruncular  excrescences 
which  Hamburger,  according  to  Lieutaudand  Palletta,  mentions, 
may  have  been  similar,  but  larger  formations. 

In  animals  such  papillary  growths  are  found  in  much  greater  development  and 
extent.  The  pathological  museum  in  Erlangen  contains  the  oesophagus  of  an  ox, 
■which  is  covered  in  its  entire  length  with  flaccid  papillomata,  several  centimetres 
long,  with  thin  pedicles  and  numerous  branches. 

Once  in  a  great  while  there  are  found  small  retention  cysts  of 
the  mucous  follicles,  situated  in  the  submucous  cellular  tissue, 
usually  not  larger  than  a  pea  (perhaps  as  large  as  a  hazel-nut, 
Klebs),  which  cause  conical  projections  of  the  mucous  membrane. 
They  contain  a  very  clear,  colorless  viscid  fluid.  As  a  rule,  there 
will  be  found  only  one  or  two,  and  usually  in  the  uppermost  por- 
tion of  the  tube,  but  occasionally  tlie  number  will  be  larger. 
Even  the  largest  of  these  cysts,  however,  cause  no  trouble. 

Closely  connected  with  these  cysts  is  a  tumor  designated  ade- 
noma polyposiim  by  Weigert, '  and  recently  described  by  him  as 
found  on  the  anterior  wall  of  the  lower  third  of  the  oesophagus. 


1  Virchow's  Archiv.  Bd.  C7.  p.  516. 
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It  was  an  oblong  tumor,  3^  ctms.  long,  2  ctms.  oroatl,  and  1 
ctni.  high,  which  hung  down  as  a  pedunculated,  i)yriform  appen- 
dix, as  large  as  a  hazel-nut,  and  consisted  of  numerous  hollow 
spaces,  clothed  with  cylinder-epithelium  and  surrounded  by  a 
stroma  of  connective  tissue.  It  might  well  have  arisen  from  the 
mucous  follicles. 

Fibromata^  lipomaia  and  myomata  are  occasionally  found 
as  well-delined  tumors,  wliicli  cause  conical  projection  of  the 
mucous  membrane  into  the  lumen ;  the  lirst  two  arise  from  the 
submucous  cellular  tissue,  the  latter  from  the  muscular  coat. 
They  commonly  attain  the  size  of  a  pea  or  hazel-nut,  but  in 
exceptional  cases  are  considerably  larger.  However,  even  the 
largest  (with  the  rarest  exceptions)  cause  no  difficulty  in  swal- 
lowing. The  same  remark  applies  to  these  as  to  other  affec- 
tions of  the  oesophagus  {e.  g.,  compression  by  aneurisms,  etc.),  in 
which,  from  the  anatomical  construction,  it  would  appear  that 
dysphagia  could  scarcely  fail  to  exist — viz.,  that  so  long  as  the 
greater  part  of  the  periphery  of  the  tube  is  dilatable,  the  food 
easily  makes  its  way  through  the  obstruction. 

Ebcrth  found  (Virchow's  Arcliiv.  Bel.  43.  p.  137)  in  a  melancholic  woman,  fifty 
years  old,  a  pure  myoma,  9.1  ctms.  long,  11.9  ctms.  broad,  3.5  ctms.  thick,  imme- 
diately over  tlie  cardiac  extremity  ;  it  arose  from  the  circular  muscular  flbi-es,  and 
mvolved  one-half  the  circumference  of  the  oesophagus,  leaving  the  anterior  wall 
free;  no  symptoms  pointing  to  the  tumor  existed  during  life. 

Fagge  (Med.  Times  and  Gazette,  28  November,  1874)  exhibited  at  the  Patholo- 
gical Society  of  London  a  myoma  cesopliagi,  two  inches  long,  one  inch  thick,  and 
situated  below  tlie  bifurcation  of  the  trachea,  which  never  gave  rise  to  dysphagia. 
On  the  other  hand,  Coats  (Glasgow  Med.  Journ.  Febr.  1872.  Virchow-Hirsch's 
Jahresber.  fiir  1872.  Bd.  II.  p.  154)  has  described  a  myoma,  four  and  three-quarter 
inches  long,  two  inches  Inroad,  its  upper  border  six  and  tliree-quarter  inches  below 
the  cavity  of  tlie  glottis,  which  was  attached  to  the  posterior  wall  of  the  oesophagus 
by  a  thin,  fibrous  pedicle  one  and  three-quarter  inches  long  (in  its  external  appear- 
ance resembling  the  polypi  presently  to  be  described),  and  which  caused  the  death 
of  the  patient,  a  man  sixty-one  years  old,  by  inanition. 

A  case  of  sarcoma  (alveolar)  at  the  entrance  of  the  oesopha- 
gus has  been  published  by  Chapman.'  Several  tumors  partially 
connected,  varying  from  one-half  of  an  inch  to  two  inches  in 
diameter,  apparently  arising  from  the  submucous  cellular  tissue 


'  American  Jour,  of  the  Med.  Sciences.  1877.  Oct.  p.  433. 
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of  the  oesophagus,  and  growing  upward  and  outward,  occupied 
the  lowermost  part  of  the  pharynx  and  uppermost  part  of  the 
oesophagus,  and  had  completely  closed  the  entrance  to  the  latter, 
so  that  the  woman,  forty-live  years  old,  died  from  inanition. 


Fibrous  Polypi  of  the  (Esophagus  (and  Pharynx). 
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Presenting  much  greater  pathological  interest,  especially  from 
a  surgical  point  of  view,  are  the  so-called  fibrous  polypi  of  the 
cesopliagus,  which  are  indeed  very  rare,  and  the  majority  of  which 
certainly  do  not  belong  to  the  oesophagus,  so  far  as  their  origin 
is  concerned,  but  are  simply  lodged  there.  They  may  be  de- 
scribed as  soft  tumors,  knobby  or  more  cylindrical  in  form, 
with  their  pedicles  generally  originating  ^  in  the  submucous  cellu- 
lar tissue,  on  the  anterior  wall  of  the  lower  portion  of  the  phar- 
ynx ;  from  this  pedich?,  which  is  only  a  few  lines  in  thickness, 
they  swell  out  to  considerable  size  ;  their  surface  is  smooth,  flat, 
or  deeply  lobulated,  and  from  their  point  of  attachment  they 


'The  statement,  repeatedly  copied,  that  these  polypi  take  root  "as  a  rule 
in  the  perichondrhim  of  the  cricoid  cartilage,"  is  found  only  in  the  first  edition  of 
Rokitnnsky^H  text  book,  when  he  refers  to  the  description  of  his  own  case.  In  this 
description  it  is  mentioned  explicitly  that  the  polypus  arose  from  the  snbmncou'?  cellu- 
lar tissue.  In  the  later  editions  of  his  book,  he  says  the  polypi  "  come  principally  from 
above,  e.  g.,  from  the  cricoid  cartilage,"  by  which  is  certainly  meant  the  neighborhood 
of  this  cartilage.  Hence,  we  are  obliged  to  adhere  to  the  original  statement  as  really 
the  most  probable. 
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hang  down  more  or  less  in  the  OBSophagus,  and  at  times  stretch 
it  to  a  considerable  extent,  so  that  the  oesophagus  compresses 
it  at  its  greatest  circumference.  One  of  the  largest  of  these 
polypi  (Rokitansky's  case)  measured  seven  and  a  lialf  inches  in 
length  ;  and  at  the  blunt  end,  which  was  situated  two  and  a  half 
inches  above  the  cardiac  orifice  of  the  stomach,  it  was  two  and  a 
half  inches  thick.  In  their  structure  they  resemble  fibromata, 
sometimes  with  more  or  less  abundant  cell-formation.  Myomata 
may  appear  in  the  same  form  {vide  Coats'  case).  The  mucous 
membrane  covering  these  polj^pi  is  partly  smooth,  partly  studded 
with  papillary  growths  ;  it  has  also  been  found  much  congested, 
and  even  ulcerated  in  places. 

As  a  rule,  there  is  found  only  one  polypus.  Charles  Bell 
found  a  group  of  comparatively  small  polypi,  some  of  which 
apparently  originated  in  the  CESophagus  itself. 

It  seems  very  probable,  as  Middeldorpff  has  shown,  that  the 
cause  of  these  polypi  is  to  be  looked  for  in  the  passage  of  the 
food  through  the  narrow  portion  of  the  pharynx,  where  the 
transverse  folds  of  the  mucous  membrane  are  but  feebly  devel- 
oped. When  such  a  fold  is  pushed  out  of  place,  it  can  be  more 
and  more  stretched  and  irritated  by  the  constantly  recurring  dis- 
tention, and  thus  become  the  starting-point  of  the  growth. 
These  polypi  are  developed  in  advanced  life,  and  occur  more 
frequently  in  men  than  in  women. 

Of  eleven  cases  in  which  the  sex  and  in  part  the  age  are  given,  ten  occurred 
in  men  from  thirty-six  to  seventy  years  old,  and  only  one  in  a  woman,  fifty-four 
years  old. 

These  enormous  growths,  however,  sometimes  exist  for  a  long 
time  without  giving  rise  to  any  difficulty  in  swallowing.  Bell's 
patient,  as  well  as  Rokitansky's,  experienced  no  dysphagia  until 
a  few  months  before  death,  and  in  the  latter  it  soon  ceased.  Yet 
the  growths  must  certainly  have  attained  a  considerable  size  long 
before  this  symptom  appeared.  In  other  cases,  as  in  those  of 
de  Graef,  Monro,  and  again  in  Middeldorpff' s  patient,  where  the 
tumor  was  successfully  removed  by  an  operation,  the  dysphagia 
had  certainly  existed  for  years,  and  was  accompanied  by  urgent 
dyspnoea.    When  the  polypus  is  not  removed,  these  patients 
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finally  die  from  exhaustion  brought  on  by  arrest  of  deglutition, 
resulting  from  the  extreme  stenosis. 

We  add  the  first  cass  seen  and  publislicd  by  Monro  (1.  c),  as  a  very  typical 
example  of  this  form  of  tumor.  It  was  first  published  in  the  Edinburgh  Physical 
and  Literary  Essays,  Vol,  III.,  p.  525,  where  a  drawing  of  the  tumor,  as  preserved 
in  the  Anatomical  Museum  of  Edinburgh,  is  to  be  found. 

A  man,  sixty-eight  years  old,  entered  the  Edinburgh  Hospital,  April,  1763,  to 
undergo  an  operation  for  polypus  of  the  jiharynx.  This  polypus  was  not  generally 
visible  on  simple  inspection  of  the  j^harynx,  but  by  movements  of  vomiting,  arti- 
ficially induced,  and  sometimes  by  coughing,  it  was  thrown  forward  as  far  as  the 
front  teeth,  and  appeared  then  as  a  hard,  fleshy  tumor,  consisting  of  four  lobes, 
attached  by  a  common  root.  As  the  tumor  covered  the  entrance  to  the  larynx,  the 
patient  could  suffer  it  to  remain  in  the  mouth  scarcely  half  a  minute,  and  was 
obliged  to  swallow  it  again  as  soon  as  possible.  He  had  suffered  for  several  years 
from  dysphagia  and  cough,  and  could  neither  breathe  nor  speak  as  formerly. 
After  traclieotomy,  which  was  first  performed  in  order  to  keep  up  respiration  during 
the  operation,  a  large  portion  of  the  tumor  was  removed  by  a  loop  of  thread  placed 
around  it,  and  it  was  allowed  to  come  away  fer  anum.  Two  years  later  (17G5)  the 
patient  returned  to  the  hospital  much  emaciated  and  excessively  weak,  owing  to 
the  fact  that  for  several  mouths  he  had  been  able  to  swallow  nothing  but  fluids, 
and  these  only  with  difficulty.  The  polypus  was  not  to  be  seen  as  before.  After 
his  death,  which  occurred  shortly  after  admission  to  the  hospital,  the  oesophagus 
was  found  much  dilated  by  an  enormous  fleshy  polypus,  arising  by  a  single  root 
from  the  anterior  .wall  of  the  oesophagus  (described,  however,  as  arising  from  the 
pharynx,  p.  183),  three  inches  below  the  glottis,  divided  in  its  lower  portion  into 
several  lobes,  the  longest  of  which  reached  the  cardiac  extremity  of  the  stomach. 
At  the  lower  extremity  of  this  last-mentioned  lobe  was  found  the  cicatrix  resulting 
from  the  operation. 


Carcinoma  of  tlie  (Esophagus. 

Bihliograpliy . 

Lehei'U  Traite  prat,  des  malad.  cancer.  \^^\.—Koehler,  Krebs-  und  Scheinkrcbs- 
Krankheiten.  1853. — Oppoher,  Bamherger,  JJamburger,  Koenig,  11.  cc.—RoM- 
tansky,  Foemter,  Klebs,  Birch- Hirschf eld,  11.  cc—Deininger,  Fall  von  Epithel- 
krebs  im  Oesophagus.  Erlanger  Diss.  'iSm.— Petri,  Krebs  der  Speiserohre. 
Berlin.  Diss.  \%iSS.—Fritsche,  Ueb.  d.  Krebs  d.  Speiserohre.  Berlin.  Diss.  1873. 

Of  all  tumors  occurring  in  the  oesophagus,  as  regards  relative 
frequency  as  well  as  gravity  of  symptoms,  carcinoma  is  by  far 
the  most  important.    It  is  not,  however,  an  absolutely  frequent 
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disease.  It  occurs  as  Zi2>rimary  disease,  taking  its  origin  in  the 
oesophagus  itself,  and  as  a  secondary  form,  extending  from 
neighboring  parts  to  the  oesophagus.  Its  pathological  interest  is 
connected  entirely  with  the  primary,  which  is  really  the  more 
frequent  form.  We  will  speak  first  only  of  primary  cancer,  and 
at  the  close  add  the  little  that  is  to  be  said  of  the  secondary 
form. 

From  our  own  observations  in  5,079  autopsies,  we  found  pi'imary  cancer  of  the 
oesopJuigus  13  times  =  0.25  per  cent.  ;  besides  G  cases  of  the  secondary  form  =  0.11 
per  cent. 

The  form  in  which  primary  carcinoma  appears  in  tlie  oesoph- 
agus— and  apparently  the  only  form  in  which  it  appears — is  the 
Jlat-celled  epithelioma  (cancroid).  It  presents  here  the  typical 
microscopical  structure  of  this  form  of  cancer,  as  we  have  learned 
to  recognize  it  in  the  lip,  which  is  by  far  its  most  frequent  loca- 
tion. Here,  as  there,  are  the  same  well-defined,  large,  different- 
ly shaped,  fiat  epithelial  cells  ;  here,  too,  do  we  find  the  same 
grouping  together  of  these  cells  in  well-defined  plugs  or  more 
spherical  bodies,  which  fill  up  the  alveolar  spaces  in  the  con- 
nective-tissue frame,  and  which  can  be  squeezed  out  of  the  cut 
surface  as  little  corks,  in  the  form  of  a  worm  or  comedo ;  the 
same  groups  of  cells,  arranged  in  concentric  layers  (described  as 
epithelial  pearls  or  nests  of  cells)  in  the  interior  of  each  plug. 
According  to  the  more  or  less  powerful  development,  and  the 
firmer  or  more  delicate  organization  of  the  stroma,  the  tumor 
may  exhibit  all  transitions,  from  the  hardest,  dry  (scirrhous), 
to  the  softest,  juicy  (medullary)  forms,  and  yet  this  difference 
in  consistence  does  not  afford  any  basis  for  the  establishment  of 
essentially  different  forms  of  cancer,  in  the  sense  of  the  older 
writers  on  pathology. 

In  regard  to  the  early  development  of  carcinoma  of  the  oesoph- 
agus, Carmalt'  has  made  investigations  in  three  cases,  which  con- 
vinced him  that  the  cancerous  growth  originated  partly  in  the 
deeper  epithelial  layers  of  the  mucous  membrane  itself,  and 
partly  in  the  epithelium  of  the  excretory  ducts  of  the  mucous 
follicles. 


Virchow's  Archiv.  Bd.  55.  p.  481.  1872. 
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Until  the  beginning  of  1860,  very  few  cases  of  epithelial  cancer  of  the  oesopha- 
gus had  been  described  or  mentioned,  viz.,  those  by  Brucli,  Lebert,  Hannover, 
Schuh,  Foerster,  Robin,  Habershon,  Deininger,  Neumann.  As  compared  with  other 
forms  of  cancer  in  the  cesopliageal  canal,  it  was  regarded  as  rare.  Later  and  more 
numerous  investigations  have  entirely  overthrown  this  view.  Foerster,  in  the 
second  edition  of  his  text-book  (18G3),  emphasizes  the  frequency  of  epithelial  can- 
cer in  comparison  with  every  other  form  (among  sixteen  cases  he  found  only  three 
of  his  "  carcinoma  vulgare"),  and  even  these — since  the  latest  phase  in  the  devel- 
opment of  the  cancer  doctrine  had  not  at  that  time  been  divulged — would  be 
looked  upon  by  him  to-day,  perhaps,  as  very  doubtful.  Petri,  who  worked  under 
Vircliow's  direction,  states  that  the  forty-four  cases  in  the  Berlin  Pathological 
Institute,  collected  by  himself,  all  belong  to  the  cancroid  form.  Numerous  single 
cases  give  the  same  result.  In  like  manner  the  latest  manuals  and  text-books  of 
pathological  anatomy  (Klebs,  Birch-Hirschfeld)  teach  that  the  epithelial  is  the 
only  form  of  cancer  which  occurs  in  the  oesophagus.  We  have  always  seen  it  in 
this  form.  Accordingly,  when  more  recent  clinical  text-books  (including  the  new 
editions  of  Foerster's  Text-book  of  Pathological  Anatomy,  which  here,  as  else- 
where, retain  unchanged  the  original  text  of  Foerster)  represent  scirrlius  and  medul- 
lary sarcoma  as  occurring  in  the  oesophagus,  in  addition  to  epithelial  cancer,  the 
statement  depends  upon  a  mixture  of  modem  and  ancient  nomenclature  that  is 
necessarily  quite  confusing.  If  we  still  make  use  of  the  old  expressions,  scirrhus 
and  medullary  cancer  (Markschwamm),  which  originally  indicated  only  coarse 
anatomical  differences,  but  the  same  histological  structure,  then  it  must  be  in  the 
old  establislied  sense  (as  Kocnig  very  properly  uses  them),  in  which  the  solid  form, 
with  abundant,  tliick  stroma,  is  regarded  as  scirrhus,  and  the  soft  variety,  with 
delicate,  loose  frame,  as  medullary  cancer ;  besides,  the  histological  (and  patho- 
genetic ?)  character  of  the  tumor  must  be  indicated  by  the  special  name  given  to 
it  in  modern  nomenclature.  The  proper  name,  then,  for  cancer  of  the  oesophagus 
— as  it  now  appears,  for  every  case  without  exception — is  flat-celled  ejrithelioma 
(Plattenepithelkrebs). 

As  regards  the  location  of  carcinoma,  it  may  occur  in  any 
part  of  the  oesophagus.  In  extremely  rare  cases  it  involves  the 
whole  or  nearly  the  whole  length  of  the  tube  (cases  by  Baillie, 
Kibbentrop,  Petri,  Zenker). 

In  the  case  observed  by  us  there  was  only  one  place,  4  ctms.  long,  in  the 
middle  of  the  canal,  which  was  entirely  free  from  cancer,  while  the  remainder, 
above  and  below,  was  completely  occupied  by  it,  so  that  two  distinct  cancerous 
masses  existed.  We  shall  return  to  this  very  rare  case  in  another  connection 
(p.  180). 

Sometimes,  although  quite  rarely,  one-half  of  the  tube  will 
be  involved,  but  most  frequently  only  a  small  space,  from  3  to  10 


MOllini)  (JllOWTHS. 


175 


ctms.  in  length.  IE  we  divide  tlie  cosopliagus  into  tlireo  parts  of 
equal  length,  in  order  to  fix  more  closely  the  location  of  these 
spaces  occupied  by  cancer,  the  great  majority  is  found  in  the 
lower  third,  a  considerably  smaller  number  in  the  middle  third, 
and  by  far  the  smallest  number  in  the  upper  third. 

The  statements  hitherto  published  concerning  this  ratio  are  partly  true,  and 
partly  (m  consequence  of  the  different  mode  of  expression),  but  only  seemingly,  as 
contradictory  as  they  well  could  be.  While  Rokitansky  makes  the  upper  half  of 
the  thoracic  jjortion  the  most  frequent  location,  and  "  less  frequent  the  terminal 
portion  next  to  the  cardiac  extremity,"  Koehler,  and  subsequently  Foerster,  designate 
the  lower  end  of  the  canal  as  the  most  frequently  (according  to  Foerster,  in  one- 
half  of  the  cases),  and  the  middle  portion  as  less  frequently  involved  (according  to 
F.,  in  one-quarter  of  the  cases,  exactly  as  in  the  upper  portion).  According  to 
Klebs  and  Rindfleisch,  the  middle  portion,  especially  the  part  corresponding  to  the 
bifurcation  of  the  trachea,  is  the  most  common  location.  This  last  statement  agrees 
pretty  well  with  that  of  Rokitansky  concerning  the  upper  half,  since  the  "middle 
portion"  of  the  oesophagus  coincides  partially  with  the  "  upper  half  of  his  thoracic 
portion."  Both  these  statements,  however,  are  quite  contradictory  to  that  made  by 
Foerster,  and  supported  by  figures,  and  still  more  so  to  the  accurate  statement  of 
Petri,  who  has  prepared  the  subjoined  table  from  his  own  and  from  our  data,  which 
essentially  agree  with  his.  Birch-Hirschfeld  gives  the  same  table  (but  erroneously 
ascribes  it  to  Foerster).  Tlie  clinical  authors  naturally  follow  the  statements  made 
by  the  pathologists.  Oppolzer  and  Bamberger  follow  Rokitansky  word  for  word. 
Niemeyer  apparently  follows  him  (Sth  Edition),  but  not  exactly,  as  he  concludes 
that  "  the  location  of  the  cancer  is  most  frequently  the  upper  and  lower  thirds, 
more  rarely  the  middle  third,"  which  no  jjathologist  has  stated  in  this  way.  In 
the  ninth  edition  of  the  same  work  Seitz  makes  the  cancer  to  appear  "by  j)refer- 
ence  in  the  portion  opposite  the  bifurcation  of  the  trachea,"  but  "rarely  in  the 
middle  region  "(1).  Kunze,  however,  following  Rindfleisch  on  this  point,  desig- 
nates the  middle  third  as  the  chief  seat  of  the  cancer.  So  then  the  confusion  is 
at  its  height  in  the  two  clinical  text-books  most  in  use  at  the  present  time !  The 
practitioner  can  choose  between  the  upper,  middle,  or  lower  third,  as  he  feels 
inclined. 

This  confusion  can,  of  course,  only  be  gotten  rid  of  by  statistics,  denoted  by 
figures,  since  a  simple  estimate  from  memory,  in  a  form  of  disease  so  very  rare,  is 
hazardous  even  for  the  most  experienced  observers.  Petri  has  (under  Virchow's 
direction)  made  an  excellent  beginning.  We  annex  our  own  more  meagre  material 
(fifteen  cases,  including  two  preparations  sent  to  us),  which,  in  all  the  most  essen- 
tial points,  has  led  to  the  same  results.  Moreover,  since  Foerster  has  arrived  at  a 
like  conclusion  in  regard  to  the  most  important  point,  viz.,  the  very  frequent  inva- 
sion of  the  lower  third,  our  foregoing  statement  is  sufficiently  well  founded.  In 
order  to  test  this,  we  give  Petri's  figures  and  our  own. 
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Carcinoma  is  situated : 

According  to  Petri.  Zenker.  """^  Zenker 
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If  we  calculate,  besides,  how  often  in  these  fifty-eight  cases  each  one  of  the 
three  portions  was  involved,  it  results  as  follows: 

The  upper  third  was  involved  9  times  =  15.5  per  cent. 
"  middle      "  "       30    "    =  51.7  " 

"   lower        "  "        37     "     =  63.8  " 


These  figures  find  their  expression  in  the  statement  contained  above  in  the  text. 
Further  statistics  in  addition  to  these,  which  are  meagre,  arranged  in  the  same 
manner,  and  obtained  from  other  sources,  especially  the  large  pathological  schools, 
are  much  to  be  desired.  But  certainly  statistics,  although  meagre,  made  up  from 
individual,  so  to  speak,  pure  material,  possess  greater  value  than  the  more  ample 
statistics  which  are  gathered  from  published  cases,  in  Avhich  the  various  motives  for 
publication  on  the  part  of  the  authors  lead  them  to  misrepresent  the  facts.  How- 
ever, even  such  statistics  might  be  of  some  service. 

The  cancerous  mass  is  sometimes  in  the  form  of  an  island^^ 
inasmuch  as  it  is  entirely  surrounded  bj  healthy  mucous  mem- 
brane, or  in  the  form  of  a  belt — i.  e.,  surrounding  the  whole 
tube,  so  that  the  mucous  membrane  above  is  separated  from  that 
below  by  this  interposed  cancerous  mass  (insular  and  belt-shaped 
form).  Post-mortem  examination  of  cases  of  oesophageal  cancer 
almost  always  shows  the  belt-shaped  form  in  larger  or  smaller 
spaces,  and  sometimes  the  cancerous  belt  is  found  to  project, 
like  a  peninsula,  more  or  less  into  the  healthy  mucous  mem- 
brane. The  purely  insular  form  is  observed  after  death  from 
other  diseases.     At  first  the  cancer  invariably  assumes  the 


'  The  percentage  is  estimated  by  Petri  on  44  cases,  in  one  of  which  the  situation 
was  unknown. 

''  We  avoid  the  term  annular  [wandstiindig] .  applied  to  this  form  by  others.  This  ex- 
pression, quite  familiar  in  the  description  of  thrombus,  is  not  opposed  to  anything  belt- 
shaped,  but  to  something  causing  obstruction  (obturirende).  The  belt-shaped  cancer 
is  also  annular. 
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iiisiihir  form,  but  even  tlien  shows  a  tendency  towards  the  belt- 
sliaped  extension,  precisely  as  in  other  portions  of  tlie  digestive 
tract  (pylorus,  rectum).  It  is  scarcely  possible  to  determine  how 
soon  this  transition  to  the  belt-form  ensues,  for  the  reason  tliat 
the  smaller  insular  cancers,  as  a  rule,  give  rise  to  no  troublesome 
symptoms.  Moreover,  forms  of  transition  naturally  occur  in 
which  a  belt-shaped  cancer  surrounds  the  canal  almost  com- 
pletely, leaving  simply  a  narrow  longitudinal  stripe,  a  few  milli- 
metres wide,  free  from  the  disease.  In  regard  to  results,  such 
cases  rank  with  the  complete  belt-shaped  forms.  Most  frequently 
by  far  only  one  such  cancerous  mass  is  found.  Occasionally, 
however,  in  addition  to  the  principal  mass,  there  will  be  found 
one  or  two  smaller  islands,  quite  distinct  from  the  first,  which 
most  probably  are  to  be  regarded  as  secondary  masses  derived 
from  the  original  cancer.  When  two  distinct  masses  about 
equally  developed  exist  (as  in  the  case  already  mentioned  by  us, 
in  which  almost  the  entire  CESophagus  was  involved),  it  is  impos- 
sible to  decide  whether  we  have  to  deal  with  an  unusually  early 
and  more  highly  developed  dissemination,  or  with  two  masses 
independent  from  the  very  beginning. 

At  first  the  cancer  projects  above  the  level  of  the  mucous 
membrane  in  the  form  of  a  wall  or  hillock,  with  more  or  less  per- 
pendicular border,  and  with  a  surface  sometimes  smooth,  at  other 
times  papillary  and  even  villous  in  some  places.  The  whitish 
gray,  infiltrated  mucous  membrane,  inseparably  blended  with 
the  submucous  cellular  tissue,  has  lost  by  this  fusion  its  power 
of  shifting  and  arranging  itself  in  folds.  At  an  early  date  the 
muscular  coat  becomes  hypertrophied  at  and  above  the  place 
where  the  cancer  occurs.  Later  in  the  disease  the  cancerous  in- 
filtration attacks  the  hypertrophied  muscular  coat  in  the  form  of 
irregular,  whitish  gray  stripes,  by  which  the  characteristic  fan- 
shaped  appearance  of  this  layer  is  more  and  more  effaced.  Fi- 
nally, the  external  cellular  coat  is  invaded  by  the  cancerous 
infiltration,  and  becomes  thick  and  dense.  The  entire  wall,  the 
different  layers  of  which  can  no  longer  be  made  out,  or  at  least 
very  imperfectly,  attains  a  thickness  of  one  centimetre  or  more, 
and  becomes  very  rigid.  Arising  in  this  way,  and  chiefly  from 
the  rigidity  and  loss  of  expansive  power  in  the  oesophageal  wall 
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(less  frequently  from  the  moderate  projections  into  the  canal), 
stricture  is  formed,  and  when  the  cancer  has  nearly  or  quite 
assumed  the  belt-like  form,  this  becomes  the  most  important 
feature  in  the  whole  picture  of  the  disease.  In  accordance  with 
the  tables  given  above,  which  show  the  relative  frequency  of  can- 
cer in  the  different  portions  of  the  canal,  such  a  stricture  will  be 
found  most  frequently  in  the  lower  third,  more  rarely  in  the 
middle  third,  and  most  rarely  in  the  upper  third.  (For  further 
description  concerning  these  strictures,  mde  Stenoses.)  In  the 
less  extensive  insular  cancers,  where  the  greater  portion  of  the 
wall  is  still  exempt  and  capable  of  expansion,  the  question  of 
stricture  does  not  arise. 

Ulceration  is  apt  to  begin  at  an  early  date,  as  in  cancers  of 
other  mucous  membranes  exposed  to  various  mechanical  injuries, 
and  will  be  found  in  the  insular  as  well  as  in  the  belt  form,  but 
especially  in  the  latter.  The  cancerous  tumor  becomes  con- 
verted, in  whole  or  in  part,  into  a  deep,  sinuous  ulcer,  wdth  an 
edge  projecting  like  a  rampart.  This  edge  often  undergoes  de- 
generation, leaving  the  canal  open  again  (and  causing  a  deceptive 
improvement  in  the  condition  of  the  patient).  As  a  rule,  the 
base  of  the  ulcer  is  covered  distinctly  with  small  portions  of  the 
cancerous  mass,  in  the  form  of  granules,  or  floating  tufts,  and 
the  edge  shows  a  distinct  layer  of  cancerous  infiltration.  In  rare 
cases  the  cancerous  mass  can  be  so  completely  destroj^ed  and 
removed  that  the  ulcer  resembles  more  the  simple  gangrenous 
form,  and  the  discovery  of  the  smallest  portion  of  cancer  on  the 
edge,  or  the  identification  of  secondary  cancer  in  neighboring 
parts,  reveals  the  cancerous  nature  of  the  ulcer. 

See  cases  of  this  kind  given  by  Petri,  Nos.  28  and  34,  and  one  seen  by  us  (dis- 
sected by  Dr.  Bostroem),  Deutsclies  Arch.  f.  klin.  Med.  Bd.  XVIII.  p.  500,  where 
it  serves  another  purpose.  Rokitansky  (Lehrb.  d.  path.  Anat.  I.  Bd.  1855.  p.  278) 
states  that  radical  cure,  with  resulting  cicatricial  contraction,  may  follow  these 
cases  of  complete  destruction  by  ulceration.  Unfortunately,  no  individual  observa- 
tions establish  this  certainly  not  impossible  result. 

The  deeper  ulcerations  lead  finally  to  complete  perforation 
of  the  oesophageal  wall,  in  greater  or  less  extent,  sometimes  into 
the  contiguous  connective  tissue,  indurated  by  inflammation  and 
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infiltrated  with  cancer,  at  other  times  into  tlie  hollow  viscera, 
with  which  the  oesophagus  had  first  become  firmly  united.  The 
cancerous  infiltration  can  either  extend  to  the  wall  of  such  vis- 
cus  and  dispose  it  to  perforation,  or  the  ulceration,  after  break- 
ing tlirough  the  cancerous  layer,  proceeds  to  a  neighboring  oi'gan 
and  makes  its  way  into  it.  The  parts  liable  to  these  perforations 
are,  first  of  all,  the  larger  air-passages,  trachea  and  bronchi, 
then  the  lungs,  pleurge,  and  pericardium,  and,  in  cancer  over  the 
cardiac  extremity  of  the  oesophagus,  the  peritoneum  itself  (Petri, 
Case  4) ;  finally,  the  large  blood-vessels,  aorta  and  pulmonary, 
carotid  and  subclavian  arteries,  etc.  (for  particulars,  vide  Per- 
forations). 

Petri  found  single  or  multiple  perforation  twenty-seven  times  in  his  forty-four 
cases. 

Secondary  extension  of  oesophageal  cancer,  as  in  other  can- 
cers, although  of  less  frequent  occurrence,  takes  place  in  three 
ways  :  by  direct  extension,  by  dissemination,  and  by  metastasis. 

Direct  extension  takes  place  sometimes  to  the  stomach  and 
pharynx  by  continuity.  Invasion  of  the  stomach  is  not  rare 
when  the  cancer  reaches  the  cardiac  extremity,  but  it  occurs  to 
so  slight  an  extent  that  the  implication  of  the  stomach  has  little 
signification  in  reference  to  the  general  form  of  the  disease.  The 
continuation  to  the  pharynx,  by  reason  of  the  in  frequency  of 
cancer  in  the  upper  part  of  the  oesophagus,  is  very  rare. 

The  excellent  engravings  by  Baillie — A  Series  of  Engravings,  etc.  Loudon, 
1812.  p.  51  (copied  in  Froriep's  Surgical  Plates.  No.  172.  Figs.  1  and  2) — show  two 
examples  of  this  rare  continuation  to  the  pharynx  from  preparations  in  the  Hunte- 
rian  Museum. 

Much  more  important  and  various  are  the  extensions  by  con- 
tiguity. Such  extension  is  found  chiefly  in  the  connective  tis- 
sue of  the  posterior  mediastinum  and  neck,  which  has  previously 
become  inflamed,  and  usually  thickened  to  a  moderate  extent; 
this  thickness  is  materially  increased  by  the  consolidation  of  this 
tissue  with  the  oesophageal  wall.  This  may  develop  into  very 
large,  compact  masses,  which  compress  the  trachea  or  push  it 
aside.    Other  structures  in  the  mediastinum,  especially  the  left 
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vagus  and  recurrent  nerves,  may  be  involved  in  the  cancerous 
degeneration,  or  affected  by  pressure  and  ulceration  (Petri,  Case 
I.).  In  one  case  (Petri,  No.  21)  there  was  found  a  cancroidal 
node  on  the  external  surface  of  the  dura  mater  spinalis  in  the 
region  of  the  ninth  and  tenth  vertebrae,  after  perforation  into 
the  mediastinum  posticum,  which,  inasmuch  as  the  vertebrje 
were  intxict,  had  apparently  crawled  through  the  intervertebral 
foramina,  and  by  pressure  on  the  spinal  cord  had  caused  par- 
alysis of  the  lower  extremities. 

Furthermore,  all  the  organs  directly  connected  with  the'  oeso- 
phagus or  mediastinum  may,  by  the  extension  of  the  cancer, 
first  become  firmly  adherent  to  them,  after  which  the  cancer 
grows  rapidly  into  their  interior,  or  by  breaking  down  leads  to 
the  establishment  of  a  perforation  in  them.  In  this  way  the 
cancer  extends  to  the  walls  of  the  tracJiea  and  bronchi,  and 
makes  its  appearance  on  their  internal  surface,  as  it  has  been 
found  on  the  posterior  wall  of  the  trachea,  in  the  form  of  a  hilly 
growth,  occupying  its  entire  length.  It  attacks  the  peritoneum 
in  the  region  of  the  cardiac  extremity,  higher  up  the  pericar- 
dium and  pleura,  and  spreads  itself  over  these  membranes.  It 
grows  directly  into  the  lung,  although  more  rarely.  The  adven- 
titia  of  the  aorta  is  occasionally  infiltrated  by  the  cancer,  but 
not  the  other  coverings,  which  are  only  liable  to  rupture  by 
ulceration  or  sloughing. 

The  cancer  may  extend  directlj^  to  the  vei'tebrcB,  to  which  the 
cancerous  oesophagus  is  frequently  firmly  united,  and  cause 
total  destruction  of  one  or  more  of  these ;  it  may  then,  by  pro- 
jecting into  the  vertebral  canal,  lead  to  fatal  paralysis  from 
pressure  on  the  spinal  cord. 

Up  to  the  present  time  only  one  instance  of  this  interesting  event  is  recorded  by 
Aussant,  Diss,  inaug.  sur  lea  squirrhes  de  Testomac.  Paris.  An.  X.  p.  12  (vide  Mon- 
difere,  Arch.  g6n6r.  T.  30.  p.  515). 

We  arc  able  to  add  a  second  case,  precisely  similar,  seen  by  ourselves  (Zenker) ; 
we  give  it  in  abstract : 

Aug.  Holder,  sixty-six  years  old,  compass-smith,  died  January  20,  1852,  in  the 
Dresden  Hospital,  to  which  he  was  admitted  four  weeks  previously  with  paralysis 
of  the  lower  extremities  and  bladder.  He  had  not  complained  of  any  considerable 
dysphagia,  and  no  diagnosis  of  oesophageal  disease  had  been  made. 

Autopsy,  Jan.  21,  1852.— Xtfsions  .•  Carciiioma  of  t?us  (£S02^ha.gu».     Extension  of 
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carcinoma  to  trachea  and  two  vertehrcB.  Metaataiic  curcinoiua  of  tli£  trachml  and 
bronchial  glands,  lungs,  liver,  and  kidneys.  Serous  cysts  ill  the  cerchellum,  with 
he)norrhagic  infiltration  of  neighhoring  jjarts.  Gangrenous  cystitis.  Hydrocele  on 
left  side. 

Body  small  and  emaciated;  skin  liubhy  and  earth-colored;  feet  slightly  a'tte- 
matous.  The  skin  over  the  sacrum,  for  a  space  as  large  as  the  palm  of  the  hand, 
of  a  Ijlackish  green  color,  and  the  epidermis  detached.  Left  half  of  the  scrotum 
swollen  to  the  size  of  a  man's  fist,  and  fluctuating  (hydrocele). 

Mucous  membrane  of  pharynx  normal.    Exactly  at  the  beginning  of  the  (tsopna- 
gus,  corresponding  to  the  lower  border  of  the  cricoid  cartilage,  a  number  of 
whitish  gray  nodules  of  medullary  cancer  (Markschwamm),  about  the  size  of  the 
head  of  a  pin,  in  the  submucous  cellular  tissue,  and  on  the  anterior  wall  a  larger 
tumor  of  the  mucous  membrane,  from  which  on  section  a  reddish  gray  pultaceous 
substance  exudes.    About  an  inch  lower  down  begins  a  superficial  ulcer,  several 
inches  long,  including  the  entire  circumference  of  the  tube,  the  ui)per  border  of 
which  is  much  undermined  and  projecting,  its  base  very  uneven,  with  deep  sinuse?, 
and  covered  by  greasy,  greenish,  fetid  debris.    Above  and  below  this  ulcer,  a  num- 
ber of  round  ulcers,  size  of  a  pea,  with  thickened,  infiltrated  edges.    Below  this 
follows  a  space,  one  and  an  half  inches  long,  perfectly  normal.    Then  begins  a 
cancerous  infiltration  of  the  entire  oesophageal  wall,  as  far  as  the  cardiac  extremity, 
at  which  point  it  is  about  half  an  inch  thick.     The  internal  surface  here  with 
exception  of  a  deep  ulcer  at  the  cardiac  extremity,  and  a  slight  erosion  higher 
up,  intact.    At  the  cardiac  extremity  the  tube  is  so  narrow  that  the  index  finger 
can  only  with  difficulty  be  introduced.    Below  this  contraction  are  two  nodes  of 
medullary  cancer,  size  of  a  pea  or  beau,  under  the  mucous  membrane.    The  arch 
of  the  aorta  firmly  united  to  the  oesophagus  by  cancerous  infiltration  which  has 
forced  its  way  into  the  adventitia ;  same  in  regard  to  trachea.    The  tracheal  lym- 
phatic glands  show  more  or  less  cancerous  infiltration,  in  the  midst  of  melanotic 
tissue.    Finally,  the  oesophagus,  in  several  places,  is  firmly  adherent  to  the  spinal 
column.    Laryngeal  mucous  membrane  pale,  normal.    Trachea:  beginning  about 
one  inch  below  the  cricoid  cartilage,  the  mucous  membrane  of  the  posterior  wall 
is  infiltrated  by  cancer,  slightly  swollen,  the  surface  in  the  infiltrated  region  uneven, 
greenish  gray.    In  the  neighborhood  of  the  infiltration  above  and  on  the  sides, 
isolated,  round,  whitish  gray  nodules  of  medullary  cancer  about  the  size  of  a 
lentil ;  at  the  entrance  to  the  left  bronchus,  a  round  cancerous  ulcer,  at  the  base 
of  which,  covered  by  a  villous,  whitish  gray,  soft  mass,  the  cartilaginous  rings  are 
exposed.    Immediately  below,  reaching  into  the  bronchus  itself,  a  wider,  deeper 
and  more  sinuous  ulcer,  with  infiltrated  edges  and  base.    Both  lobes  of  thyroid 
gland  swollen  to  the  size  of  a  hen's  egg ;  left  lobe  contains  numerous  cysts,  as 
large  as  a  cherry,  some  filled  with  clots  of  blood,  others  with  a  colloid  material ; 
right  lobe  calcified  throughout,  with  numerous  large  and  small  cavities.    On  open- 
ing the  spinal  cfinal,  the  second  and  eighth  dorsal  vertebrae  are  found  to  be  soft- 
ened, and  the  latter  forms  a  soft  tumor  projecting  into  the  canal.     By  sawing 
through  the  vertcbne,  the  two  mentioned  above  appear  completely  destroyed, 
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and  their  places  occupied  by  medullary  cancer,  except  at  single  spots,  which  still 
contain  splinters  of  bone.  The  rest  of  the  spine  normal.  The  head  of  the  seventh 
rib  is  also  destroyed  by  cancer.  Moderate  quantity  of  serum  under  the  spinal 
arachnoid  membrane;  on  the  posterior  surface  a  thin,  milky  white  cartilaginous 
layer,  3-3  lines  in  thickness.  Pia  mater  somewhat  pallid.  Spinal  cord  softened 
in  the  region  of  the  eighth  dorsal  vertebra,  protrudes  somewhat  on  section,  else- 
where of  normal  consistence.  The  left  lobe  of  the  cerebellum  contains,  in  its  white 
substance,  a  serous  cyst,  size  of  the  head  of  a  pin,  with  a  hemorrhagic  circle,  about 
one-third  of  a  line  wide,  surrounding  it.    Rest  of  the  brain  normal. 

Right  pleural  cavity  contains  a  moderate  quantity  of  serum.  Both  lungs  con- 
solidated at  their  apices;  a  large  number  of  dull,  whitish  gray  nodules,  size  of 
grains  of  gravel,  scattered  over  all  the  lobes,  partly  isolated,  partly  arranged  in 
groups.  In  the  posterior  portion  of  the  lower  lobes,  small,  lobular,  pneumonic  infil- 
trations. In  the  'pericardium,  a  large  quantity  of  serum.  Heart  small ;  muscular 
substance  softened.  In  the  aorta,  some  atheromatous  spots.  Liver  rather  small ; 
on  its  upper  surface  a  number  of  round,  yellowish,  slightly  projecting  nodules,  from 
the  size  of  a  pinhead  to  a  bean,  the  largest  of  which  are  distinctly  umbilicated.  On 
section,  these  appear  as  round,  whitish  gi'ay  nodules  of  soft  cancer,  the  largest  of 
which  contain  a  central  cavity,  quite  well  defined,  about  the  size  of  a  cherry-stone. 
Spleen  very  small ;  substance  pale.  Kidneys  present  on  their  surface  numerous  gray 
nodules,  size  of  a  millet-seed,  partly  isolated  and  partly  arranged  in  groups,  which, 
on  being  cut  into,  appear  as  round  nodules  or  as  vertical  stripes  extending  into  the 
pyramids.  Mucous  membrane  of  2:)elvis  of  hidney  covered  with  a  loose  exudation, 
darkly  injected,  and  much  ecchymosed.  Bladder  contains  a  large  quantity  of  thick, 
pale  red,  highly  albuminous  urine ;  its  wall  very  thick ;  mucous  membrane  of  a  dark 
red  and  greenish  marble  color,  in  part  gangrenous,  and  has  a  very  bad  odor.  Mucous 
membrane  of  stomach,  with  exception  of  dark  congestion  and  slaty  color  near  the 
pylorus,  normal.  Small  intestine  contracted,  normal.  Large  intestine  also  contracted  ; 
mucous  membrane  at  the  ileo-csecal  valve  ulcerated,  but  no  infiltration  of  the  vicinity. 

Extension  of  carcinoma  by  dissemination,  as  discrete  nodules 
developed  in  the  vicinity  of  the  original  cancer,  but  distinctly 
separated  from  it,  occurs  very  rarely  in  the  mucous,  as  in  the 
serous  membranes.  In  order  to  explain  this  form  of  extension, 
it  must  be  conceded  that  cells  of  the  original  cancer,  capable  of 
proliferation,  are  carried  by  the  currents  into  the  tissues,  or  by 
their  own  movements  into  neighboring  parts,  and  that  possibly, 
as  far  as  serous  membranes  are  concerned,  whole  fragments  of 
cancer  are  mechanically  pushed  along  and  implanted  in  other 
places.  In  this  way  can  we  best  explain  the  nodules  found  on 
the  pleurfe,  sometimes  in  places  quite  far  removed,  which  can 
scarcely  be  regarded  as  true  metastases,  since  nothing  of  the  kind 
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is  found  in  other  parts.  As  a  rule,  liowever,  these  disseminated 
nodules  are  situated  in  the  immediate  vicinity  of  the  original 
cancer,  in  the  pleural  and  peritoneal  coverings  of  the  oesophagus 
and  cardiac  portion  of  the  stomach,  and  at  the  apex  of  the  peri- 
cardium, from  which  point  we  have  seen  the  disease  extend  to 
distant  portions  of  the  same  membrane.  In  the  mucous  mem- 
brane they  appear  as  large  nodules,  size  of  a  lentil  or  still  larger, 
confined  to  the  oesophagus,  or  extending  beyond  the  cardiac 
extremity,  into  the  stomacli.  By  junction  with  one  another  and 
with  the  original  cancer,  they  contribute  very  much  to  the  en- 
largement of  the  latter. 

Metastatic  extension  of  oesophageal  cancer,  by  means  of  the 
lymphatic  and  capillary  circulation,  has,  strange  to  say,  been 
described  by  the  earlier  authors  as  extremely  unfrequent  com- 
pared  with  other  forms.  To  the  degree  insisted  upon  by  them, 
this  statement  is  certainly  not  correct. 

On  close  examination,  some  of  the  lympliatic  glands  will 
generally  be  found  infiltrated  by  the  cancer,  and  that  to  a  con- 
siderable extent,  as  for  instance,  the  glands  lying  on  the  oesoph- 
agus itself,  the  tracheal  or  bronchial  glands  at  the  bifurcation 
and  at  the  root  of  the  lung,  and,  when  the  cancer  is  situated  in 
the  lowest  portion,  the  epigastric  glands.  When,  as  happens  in 
rare  cases,  these  enlarged  glands  are  actually  wanting,  their 
absence  can  probably  be  accounted  for  by  the  fact  that  the  lym- 
phatic vessels  of  the  oesophagus  sometimes  open  directly  into  the 
thoracic  duct,  without  previously  passing  through  these  glands. 

Metastases  in  other  organs,  most  frequently  the  liver,  and 
next  the  lung,  are  by  no  means  rare.  With  reference  to  the 
frequency  of  such  metastases  in  the  liver,  Petri  insists,  and  very 
justly,  that  when  the  disease  involves  the  lower  portion  of  the 
tube,  the  cancerous  elements  may  be  carried  directly  to  the  liver, 
through  the  inferior  oesophageal  veins,  which  empt}^  into  the 
portal  vein.  Such  metastases  have  been  found  in  the  kidneys, 
snpra-renal  capsules,  pancreas,  in  the  hones,  and  even  in  the 
brain.  In  these  different  organs,  notably  in  the  liver,  they  were 
sometimes  very  considerable  both  in  number  and  size. 

Petri,  who  was  the  first  to  describe  minutely  the  metastases  following  (esoph- 
ageal cancer,  found  such  in  twenty-five  out  of  forty-two  cases  (59.5  per  cent.)  I— a 
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very  large  number,  as  great  as  that  observed  in  many  other  cancers.  In  our 
fifteen  cases  we  found  metastasis  occurring  nine  times  (nearly  equal  to  the  60  per 
cent,  given  by  Petri),  partly  in  the  glands  only,  partly  (six  times)  in  other  organs 
(liver,  lung,  kidneys) — some  of  considerable  size. 

The  following  report  of  a  post-mortem  examination  will  serve  as  an  example  of 
abundant  secondary  development  of  cancer  in  all  three  forms  of  extension  : 

Kail  II.,  forty-eight,  mechanic  (autopsy  July  4,  18G1 — Zenker). 

Carcinoma  of  tlie  oisopharjus,  Gojitinued  carcinoma  of  tracJiea  and  adjacent  con- 
?iective  tissue  in  the  neck  and  mediastinum.  Disseminated  carcinoma  of  the  peri- 
cardium. Metastatic  carcinoma  of  the  lungs  and  liver.  Displacement  of  the  tracltea. 
Purulent  ironc?iitis  and  hroncho-pneumonia  of  right  lower  lobe.  Degenerative  ati-o- 
phy  of  the  kidneys.    True  diverticulum  in  small  intestine. 

Body  much  emaciated.  Skin  flabby,  of  an  earthy  hue.  Thighs  slightly  curved 
by  rachitis.  Brown  cicatricial  spots  on  the  lower  portion  of  the  right  thigh. 
JTothing  worthy  of  mention  in  the  cranial  cavity.  Neck  :  thyroid  gland  of  normal 
size ;  substance  pale  brown,  with  small,  soft,  goitrous  nodes.  Mucous  membrane 
of  pharynx  somewhat  pale,  normal.  (Esophagus  much  narrowed,  from  immediately 
below  the  pharynx,  for  the  distance  of  11  ctms.  ;  only  pervious  above  to  the  sound, 
but  somewhat  wider  below.  The  wall,  in  its  whole  extent,  much  thickened  (to 
the  extent  of  1  ctm.) ;  muscular  coat  hypertrophied  (2--3  mm.).  Mucous  mem- 
brane and  submucous  cellular  tissue  converted  into  one  layer,  pale  gray  on  section, 
and  pouring  out  abundant  gray  fluid;  this  layer  projects  into  the  canal,  and 
presents  tliroughout  a  granular,  irregularly  hilly  surface.  In  the  middle  of  the 
narrowed  portion  is  a  depression  3  ctms.  in  length,  the  base  of  which  is  quite 
smooth,  and  partly  formed  by  the  wall  of  the  trachea,  which  at  this  point  is  almost 
entirely  exposed.    Lower  portion  of  oesophagus  normal. 

On  the  left  of  the  trachea  and  oesophagus,  in  the  jugular  fossa,  a  very  compact 
oblong  tumor,  2|  ctms.  thick,  surrounding  the  vessels,  with  whitish  gray  and  rather 
dry  cut  surface,  which  gives  exit  to  sausage-like  plugs  from  small  openings.  In 
the  posterior  mediastinum,  especially  on  the  right  side,  a  uniform,  hard,  scirrhous 
tumor,  which  partially  encloses  the  right  bronchus. 

Thorax  :  in  the  pleui'ol  cavities,  a  slight  amount  of  serum ;  pleura?,  especially  the 
left,  covered  by  a  soapy  material.  Lxings  :  except  at  one  point  in  the  right,  free  from 
adhesions,  emphysematous  at  their  borders  ;  below,  slight  pleuritic  l^lush ;  tissue  of 
lungs  in  great  part  inflated,  moderately  congested,  studded  on  both  sides  with 
numerous  white  or  pale  gray  round  nodules  of  soft  cancerous  tissue,  from  size  of  a 
pea  to  that  of  a  cherry-stone,  lying  partly  below  the  surface  and  partly  on  the  peri- 
phery, and  mostly  umbilicated  ;  right  lower  lobe  almost  collapsed  and  flabby  ;  on 
section  the  tissue  is  of  a  dirty  grayish  red  color,  with  fine  gray  points,  giving  exit 
to  a  dark  gray  fluid ;  the  bronchi  somewhat  dilated,  filled  with  yellow  pus.  /%ri- 
cardium  contains  a  moderate  amount  of  serum ;  on  the  visceral  portion  numerous 
tendinous  spots ;  the  parietal  portion  on  the  right  side,  where  it  joins  the  root  of  the 
lung,  studded  with  hard,  scirrhous  nodules.    Heart  small,  flabby  ;  valves  thin. 

Peritoneal  cavity  contains  a  few  droi)s  of  serum.    Liver  somewhat  small,  flabby ; 
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on  the  anterior  surface,  to  the  right,  a  soft  pale  gray  node  of  cancerous  tissue, 
size  of  a  hazel-nut;  posteriorly,  in  the  left  lobe  and  in  the  IoIjus  quadratus,  a 
sharply  defined  node  of  cancer,  with  faint  gray,  pale  yellow  cut  surface ;  the  rest 
of  parenchyma  ana'mic. 

Gall-hladder  contains  greenish  brown  thin  bile.  Sfleen  omall  and  soft.  Both 
kidneys  somewhat  small ;  capsule  adherent,  surface  very  uneven,  with  deep  cicatri- 
cial depressions  and  firm  granulations  on  the  surface ;  intermediate  portions  covered 
with  coarse  granules  and  numerous  fine  points  of  calcification.  On  section  the  cor- 
tical portion  throughout  dark,  congested,  thin,  and  shrunken  in  places;  pyramids 
grayish  red  ;  in  the  papillfe  some  chalky  infarction.  Bladder  empty,  mucous  mem- 
brane pale.  Mucous  membrane  of  stomach  moderately  congested.  Small  intestine 
contains  scarcely  anything  but  masses  of  mucus ;  mucous  membrane  moderately 
congested,  with  slight  pigmentation  of  the  tufts  in  its  upper  portion.  96  ctms. 
above  the  ileo-cjecal  valve  is  a  true  intestinal  diverticulum,  4  ctms.  long,  in  the 
form  of  the  thumb  of  a  glove,  which  goes  off  at  an  acute  angle  from  the  side  of 
the  intestinal  wall,  and  at  its  point  shows  numerous  hernia-like  projections  about 
the  size  of  a  pea.    Large  intestine  narrowed,  mucous  membrane  pale. 

As  causes  of  death  in  cases  of  oesophageal  cancer,  the  autopsy 
frequently  reveals  merely  the  most  advanced  degree  of  inanition 
caused  by  the  stricture ;  very  often,  however,  the  various  con- 
sequences of  the  different  perforations  sooner  or  later  lead  to  a 
fatal  termination.  Among  these  the  most  important  are  the  per- 
forations into  the  air-passages,  causing  death  from  inflammation, 
ulceration,  and  gangrene  of  the  lungs,  or  from  pleurisy  and 
pneumo-thorax ;  again,  in  cases  of  perforation  of  the  pericar- 
dium, death  results  from  pericarditis  and  pneumo- pericardium  ; 
the  less  frequent  perforations  of  large  blood-vessels  carry  off  the 
patient  suddenly  by  hsematemesis,  or  with  symptoms  of  internal 
hemorrhage.  It  has  been  seen  above  that  paraplegia  with  its 
consequences  may  result  from  the  extension  of  the  cancer,  and 
terminate  the  scene.  On  the  other  hand,  there  are  certain  dis- 
eases, only  very  indirectly  or  not  at  all  related  to  the  oesophageal 
cancer,  which  occasionally  cause  death,  and  this  applies  particu- 
larly to  the  small  insular  cancers,  which  have  never  as  yet  been 
recognized  during  life. 

The  etiology  of  oesophageal  cancer,  as  of  all  cancers,  is  envel- 
oped in  the  deepest  obscurity.  Several  circumstances,  however, 
connected  with  the  etiology  appear  very  definite. 

The  predisposition  to  this,  as  to  other  cancers,  is  very  mate- 
rially influenced  by  the  age,  but,  unlike  many  other  cancers,  it  is 
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influenced  very  decidedly  by  the  sex.  On  this  point  the  earlier 
writers  and  all  statistics  agree  in  stating  that  the  male  sex  is 
immeasurably  more  exposed  to  the  disease,  and  this  is  so  much 
the  more  remarkable  since  cancer  of  the  stomach,  coming  next 
to  this  in  point  of  space,  manifests  no  distinction  whatever  be- 
tween the  two  sexes  {mde  Vol.  VII.,  p.  237). 

Of  Petri's  forty-four  cases,  only  three  occurred  in  women.  In  our  fifteen  cases 
the  proportion  of  men  was  not  so  overwhelming,  but  still  very  decided  (eleven  men, 
four  women).  Combining  these  figures,  there  results  a  percentage  of  88.1  men  and 
11.8  women,  or  a  predisposition  seven  to  eight  times  as  strong  in  men  as  in  women. 

Inasmuch  as  it  is  impossible  to  make  out  any  difference  in 
the  construction  of  the  oesophagus  in  the  two  sexes  (neither  is 
any  such  difference  probable),  the  reason  for  this  striking  dis- 
proportion must  be  looked  for  in  the  fact  that  the  female  is  far 
less  exposed  to  the  probable  exciting  causes,  presently  to  be 
described,  than  the  male.  The  objection  that  the  exciting 
causes,  valid  in  oesophageal  cancer,  might  apply  mutatis  mutan- 
dis to  cancer  of  the  stomach,  may  be  met  by  the  answer  that 
the  more  sensitive  mucous  membrane  of  the  stomach  requires 
less  irritation,  and  is  more  frequently  affected  by  diseases  in  gen- 
eral, than  that  of  the  much  better  protected  oesophagus,  which 
is  able,  for  a  short  time  at  least,  to  ward  off  such  irritations. 

As  regards  age,  it  is  generally  acknowledged  that  in  this,  as 
in  all  cancers,  the  disease  makes  its  appearance  in  persons  more 
advanced  in  years,  and  that  oesophageal  cancers  are  very  rare 
before  the  age  of  forty.  The  majoritj^  occur  between  the  ages  of 
forty- one  and  seventy  (about  eighty  per  cent.).  The  age  of  fifty 
supplies  the  greatest  number  of  all. 

Petri's  cases  and  our  own  are  divided  as  follows  with  reference  to  age: 

21-30.     31-40.     41-50.     51-60.     61-70.     71-80.  81-90. 
Petri,  3  1  7  18  6  3  0  =  38  cases. 

Zenker,         0  1  5  4  3  1  1  =  15  " 

3  2  12  22  9  4  1      53  " 

We  suppose,  in  conformity  with  Thiersch's  ingenious  hypo- 
thesis, that  the  explanation  of  this  predisposition  in  advanced 
age  is  to  be  found  in  the  fact  that  the  continuous  proliferation 
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of  the  epithelium  (us  is  sufficiently  verified  by  its  rapid  restora- 
tion after  removal)  diminishes  the  power  of  resistance  in  the  con- 
nective tissue,  already  undergoing  retrograde  clianges,  and  when 
the  exciting  causes  are  brought  into  action  the  production  of 
epithelium  exceeds  that  of  the  connective  tissue.  From  this 
point  of  view  it  is  neither  a  question  of  total  non-resistance  on 
the  part  of  the  connective  tissue,  nor  of  an  absolute  increase  of 
the  epithelium. 

Whether  heredity  lias  any  share  in  the  predisposition  to  this, 
as  it  has  to  other  cancers,  is  not  fully  established,  although  it  is 
not  improbable.  Single  cases  have  been  published  which  favor 
this  view  {e.  g.,  case  by  J.  Frank,  ^  taken  from  an  English  publi' 
cation).  However,  these  cases  are  entirely  too  scarce  to  establish 
this  point. 

Some  observers  would  regard  the  existence  of  tuberculosis  or 
the  tubercular  diathesis  as  a  disposing  cause  of  oesophageal  can- 
cer (Lebert,  Hamburger,  Fritsche).  But,  although  tuberculosis 
occurs  not  very  nnfrequently  with  oesophageal  cancer  (the  two 
diseases  certainly  do  not  exclude  each  other),  yet  their  combina- 
tion is  by  no  means  so  frequent  (according  to  Petri,  only  four 
times  in  forty-four  cases)  that  any  etiological  relation  can  be  de- 
duced from  it.  Finally,  as  regards  arterial  sclerosis,  which  has 
also  been  adduced  as  a  cause  of  oesophageal  cancer,  its  appear- 
ance at  these  periods  of  life  is  so  common  that  we  can  draw 
no  conclusions  from  their  comparatively  frequent  combination. 
We  found  no  trace  of  aortic  sclerosis  in  patients  of  somewhat 
younger  age  (thirty- seven  and  forty-one  years). 

Finally,  the  question,  often  raised,  whether  cicatrices  of  the 
oesophagus  are  disposed  to  undergo  a  cancerous  transformation 
remains  to  be  considered.  This  question  is  a  very  proper  one  in 
view  of  the  undoubted  relations  which  manj^  cancers  of  the  stom- 
ach bear  to  round  cicatrizing  ulcers  of  the  same  organ.  In  point 
of  fact,  so  far  as  the  oesophagus  is  concerned,  several  cases  have 
been  observed  which  admit  of  no  other  construction,  and  espe- 
cially in  one  case,  carefully  described  by  E.  Neumann,'^  where  the 


'  Vide  quotation  in  Fntsche's  dissertation.  i>p.  4  and  IG. 
Virchow's  Archiv.  Bd.  20.  p.  142. 
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post-mortem  piienomeiia  could  scarcely  be  explained  in  any  other 
way  than  that  a  simple  cicatrix  (the  cause  of  which  unfortu- 
nately could  not  be  ascertained  from  the  history  of  the  case) 
was  subsequently  converted  into  a  cancer.  A  similar  case  of 
our  own  (very  remarkably,  the  youngest  patient,  thirty-seven 
years  old)  admits  of  this  construction,  although  it  does  not 
directly  demonstrate  the  correctness  of  it.  The  subject  is  worthy 
of  careful  investigation. 

On  general  principles,  we  must  look  for  the  exciting  causes 
chiefly  in  the  mechanical,  thermal,  and  chemical  irritants  which 
are  strong  enough  to  induce  proliferation  in  the  mucous  mem- 
brane. The  substances  which  pass  through  the  canal  as  food 
and  drink,  under  certain  circumstances,  become  such  irritants, 
sufficient  in  number  and  strength  to  produce  this  assumed  action 
in  tissue  already  disposed  thereto.  Experience,  derived  from 
various  sources,  demonstrates  in  a  remarkable  manner  that  the 
most  important  exciting  causes  are  really  included  among  these 
substances.  In  this  connection  belongs  the  theory,  insisted  upon 
by  many,  that  frequent  tipplers  are  especially  liable  to  oesopha- 
geal cancer,  inasmuch  as  such  an  individual  exacts  so  much  more 
from  his  oesophagus  than  others.  If  we  regard  drinking  as  pro- 
ducing a  direct  effect  in  these  cases,  the  rule  will  apply  only  to 
the  strongest  liquors,  brandy  in  particular,  while  the  ordinaiy 
beers  and  wines,  in  their  rapid  passage,  can  scarcely  produce  irri- 
tation sufficiently  intense  to  injure  the  well-protected  oesophagus. 
Much  more  importance,  it  seems  to  us,  should  be  attached  to 
the  intemperance  which  attends  the  love  of  drink ;  to  overloading 
of  the  stomach,  with  the  eructation  and  vomiting  which  follow 
it ;  to  eating  hastily,  by  which  food  in  large  pieces  and  too  hot, 
or  containing  foreign  bodies,  is  swallowed ;  to  the  use  of  highly 
seasoned,  sharp  viands,  since  all  these  expose  the  oesophagus  to 
the  most  varied  diseases.^  The  same  causes  may  be  accused  in 
the  case  of  many  a  patient  obliged  to  live  well,  whom  it  would  be 
very  unjust  to  designate  as  a  "  tippler."    Since  all  the  vices  men- 

'  Moreover,  Fritsche  insists  very  correctly  that  the  condition  of  the  tippler  may  act 
as  a  predisposing  cause,  for  the  reason  that  his  ability  to  resist  the  disease  is  much  re- 
duced by  this  habit.  In  this  respect  he  places  himself,  by  his  own  act,  in  the  condition 
of  persons  more  advanced  in  years  a^^d  more  disposed  to  cancer. 
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tioned  are,  to  such  an  overwhelming  extent,  peculiar  to  the  male, 
the  very  striking  predisposition  of  that  sex  to  cancer  is  easily 
explained. 

In  point  of  fact,  however,  some  cases  have  been  published  in 
detail  where  the  patients  themselves  traced  with  great  clearness 
the  very  beginning  of  their  trouble  to  some  injurious  influence, 
of  which  they  were  immediately  conscious  ;  as  in  an  interesting 
case  described  by  Henoch,'  where  a  lump  of  hot  food  lodged  in 
the  throat  of  a  man  forty-eight  years  old,  who  was  eating  rapid- 
ly ;  he  began  immediately  to  complain  of  pain  on  swallowing, 
which  steadily  increased  ;  symptoms  of  stenosis  supervened,  and 
the  patient  died  exactly  one  year  after  the  accident,  from  oeso- 
phageal cancer,  as  the  autopsy  showed.  In  Deininger's  case  {olde 
his  dissertation),  a  healthy  farmer,  forty  years  old,  attributed  his 
trouble  to  a  large  piece  of  smoked  meat,  after  eating  which  he 
immediately  felt  ill.  Very  soon  after  there  was  marked  dyspha- 
gia, which  increased  more  and  more,  and  after  thirteen  months 
he  died  from  epithelial  cancer  of  the  oesophagus,  as  was  verified 
by  post-mortem  examination.  The  case  described  by  Fritsche 
(loc.  cit.,  p.  74)  speaks  loudly  in  favor  of  this  view ;  a  healthy 
woman,  fifty-two  years  old,  took  one  swallow  of  very  hot  tea, 
which  immediately  produced  a  burning  sensation  in  the  throat. 
Two  or  three  weeks  afterwards  she  complained  of  an  oppression 
in  the  pharynx  on  swallowing,  with  which  were  subsequently 
associated  marked  symptoms  of  stenosis.  Then  follows  the  long 
history  of  suffering  from  cancer  of  the  oesophagus,  which  was 
clearly  diagnosticated  during  life  by  the  fragments  of  cancer 
thrown  off,  and  after  death,  which  followed  in  thirteen  months, 
was  confirmed  by  the  autopsy.  In  every  such  case  the  evidence 
may  be  rejected  on  the  ground  that  probably  at  that  time  the 
cancer  existed  in  a  latent  form,  and  that  the  attention  of  the 
patient  had  been  called  to  it  for  the  first  time  when  the  accident 
occurred.  This  is  not  impossible.  Yet  nothing  favors  this  view, 
and  it  certainly  seems  more  natural  to  assume  that  the  injury  so 
distinctly  felt  was  really  the  cause  of  the  trouble,  which  com- 
menced at  once,  and  continued  more  and  more  to  develop  itself. 


'  Casper's  Wochenschrift  f.  d.  gesammte  Heilk.  1847.  No.  30. 
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In  former  times  the  only  thing  that  militated  against  this  latter 
view  was  the  preconceived  idea  that  every  form  of  cancer  repre> 
sented  an  elfort  on  the  part  of  Nature  to  rid  the  blood  of  some 
pernicious  element.  Since  this  opinion  has,  fortunately,  been 
set  aside,  such  scepticism  has  no  firm  foundation  on  which  to 
rest  when  opposed  by  cases  which  have  been  carefully  observed 
and  not  hastily  sketched.  Moreover,  it  loses  authority  as  more 
of  these  cases  come  to  light. 

That  foreign  bodies  actually  lodged  in  the  oesophagus  can 
bring  on  this  whole  process,  is  proved  by  positive  instances  in 
which  such  substances  as  fish-bones  and  cherry-stones  (Lebert) 
have  been  found  imbedded  in  the  cancerous  ulcer.  Such  cases  as 
these  are  really  much  more  entitled  to  the  suspicion  that  the 
foreign  body  found  a  lodgment  after  the  growth  had  already 
made  some  headway. 

As  a  more  remote  proof  of  this  theory  of  mechanical  irritation 
as  an  exciting  cause  of  cancer,  reference  has  been  made — and 
very  justly — to  the  fact  that  the  lower  and  middle  thirds  of  the 
oesophagus  are  the  parts  affected  by  preference.  In  the  lower 
third,  the  narrow  cardiac  extremity  easily  obstructs  the  passage 
of  the  food,  while  in  the  middle  third  the  oesophagus  is  pressed 
by  solid  food  against  the  rigid  wall  of  the  left  bronchus  at  the 
point  of  intersection ;  these  constitute  the  causes  which  chiefly 
favor  mechanical  injuries  in  these  sections  of  the  canal. ^ 

Secondary  carcinoma  of  the  oesophagus^  inasmuch  as  a  metas- 
tatic variety  has  in  point  of  fact  not  been  observed,  occurs  only 
in  the  disseminated  form  and  in  that  which  owes  its  existence  to 
an  extension  of  the  disease  from  other  parts  ;  both  forms  almost 
invariably  being  derived  from  the  stomach,  in  cancer  affecting 
the  cardiac  extremity  of  that  organ ;  in  extremely  rare  cases,  the 


'  In  a  long,  creditable  article,  which  has  just  appeared  concerning  the  localization 
of  diseased  action  in  the  oesophagus  (Philadelphia  Med.  Times,  Oct  13,  1877),  Harrison 
Allen  lays  particular  emphasis  upon  the  very  frequent  occurrence  of  disease  at  the 
point  of  intersection  with  the  left  bronchus,  and,  referring  to  English  surgical  authors, 
says  that  this  fact  has  hitherto  been  entirely  overlooked.  This  remark  certainly  does 
not  apply  to  German  authors,  for  they,  especially  Klebs,  Rindflemh,  Kocnig.  have  made 
this  very  prominent  in  speaking  of  cancer  of  the  oesophagus.  In  these  pages,  also,  it 
has  been  repeatedly  pointed  out. 
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priniaiy  disease  is  in  the  pharynx,  although  cancer  in  this  organ 
is,  as  a  rule,  very  infrequent.  The  cancers  extending  from  tlie 
cardiac  extremity  of  the  stomach  are  not  so  very  infrequent  (we 
liave  seen  six  such  against  thirteen  primary  cancers).  But  they 
generally  advance  only  a  short  distance  beyond  the  orifice,  not 
more  than  a  few  centimetres.  When  stenosis  has  taken  place 
in  consequence  of  cancer  at  the  cardiac  extremity,  the  secondary 
growths  in  the  oesophagus  are  always  so  slow  in  making  their 
appearance,  and  so  little  liable  to  deep  ulceration,  that  the 
general  course  of  the  disease  is  scarcely  modified  in  any  way 
by  their  presence.  Consequently  very  little  pathological  interest 
is  attached  to  this  secondary  form  of  cancer. 

According  to  Rokitansky,  mediastinal  carcinomata,  in  rare 
cases,  extend  to  the  oesophagus. 

Whether  tubercle  and  tubercular  ulcers  occur  in  the  oesopha- 
gus has  not  as  yet  been  clearly  demonstrated.  Oppolzer  alone 
asserts  their  existence  in  a  positive  manner.  In  the  absence  of  all 
detailed  statements,  however,  this  assertion  can  only  be  received 
with  restrictions,  notwithstanding  the  positiveness  with  which  the 
author  makes  it.  An  ulcer  described  by  Paulicki '  as  "probably 
tubercular,"  was  certainly  not  such.  So  also  the  tubercular 
nature  of  the  ulcers  described  by  Chvostek"  and  Kraus  (quoted 
by  Birch-Hirschfeld)  cannot  be  regarded  as  fully  demonstrated. 
We  have  seen  only  two  ulcers,  after  close  attention  to  this  sub- 
ject, which  we  believe  could  be  called  tubercular :  once,  in  a 
tuberculous  child,  a  single,  small,  round  nicer,  with  very  finely 
pointed  nodules  by  the  side  of  it ;  the  second  time,  in  the  case 
briefly  described  above  (p.  116),  of  extensive  perforation  of  the 
oesophagus  caused  by  caseous  glands.  Microscopical  examina- 
tion in  both  cases  revealed  nothing  which  could  justify  their 
designation  as  tubercular.  The  question  is  still  an  open  one.  It 
is  certain,  however,  after  all  these  negative  results,  that  the 
oesophagus  is  highly  exempt  from  tuberculosis,  in  which  respect 
again  it  coincides  with  the  integument. 


'  Virchow's  Archiv.  Bd.  44.  p.  37:5. 

''Oesterr.  Zeitschr.  £.  prakt.  Heilk.  1808.  XIV.  27,28.  Schmidt's  Jahrb.  Bd.  141. 
p.  293. 
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St/mptomaiology  and  Diagnosh. 

Tlie  symptoms  of  oesophageal  cancer  are  those  of  a  slowly 
increasing  stenosis,  frequently  accompanied  by  pain  and  spasm 
of  the  oesophagus,  and  b}^  emaciation  and  loss  of  strength, 
M^hich  are  observed  early  in  the  disease.  The  dysphagia  occa- 
sionally exists  for  months  without  any  intimation  of  pain  or 
cachexia.  Such  cases  are  observed  in  younger  individuals  par- 
ticularly, and  then  on  account  of  the  age  give  rise  to  doubts  as 
to  the  diagnosis.  The  sound  generally  decides  the  question,  as 
it  reveals  a  narrowing,  moderate  at  first,  but  gradually  increasing, 
at  some  fixed  point  in  the  oesophagus,  and  a  pain  that  is  always 
referred  to  the  same  spot  when  the  point  of  the  instrument  enters 
the  contracted  portion.  As  the  disease  advances,  the  pain  is 
seldom  absent.  The  dysphagia  increases  slowly,  and  is  associated 
with  regurgitation  of  a  portion  of  the  food,  at  least  of  solid  food, 
until  finally  the  canal  is  completely  closed,  and  not  even  fluids 
can  pass  through.  According  as  the  cancer  is  situated  in  the 
upper  or  lower  portions  of  the  oesophagus,  the  regurgitation  of 
the  food  follows  at  an  earlier  or  later  date.  In  the  first  stage, 
the  food  will  be  mixed  only  wdth  large  quantities  of  mucus ;  sub- 
sequently^, however,  when  the  cancer  ulcerates,  the  food  comes  up 
covered  with  blood  and  mucus,  or  with  foul,  cancerous  ichor. 
Cancers  situated  high  up,  when  ulceration  occurs  impart  a  fetid 
odor  to  the  breath,  and  frequently  at  an  early  stage,  by  secon- 
dary hyperplasia  of  the  peri-oesophageal  connective  tissue,  cause 
a  constriction  and  paralysis  of  the  inferior  laryngeal  nerve  of 
one,  and  more  rarely  of  both  sides  (compare  p.  38). 

With  the  beginning  of  ulceration,  the  stricture  occasionally 
becomes  considerably  dilated,  so  that  the  patient  is  able  to 
swallow  even  solid  food  tolerably  well.  In  this  stage,  small  par- 
ticles of  the  cancerous  growth  may  sometimes  be  extracted  from 
the  fenestra  of  the  sound. 

In  one  of  the  cases  observed  by  ourselves  (Zicmssen),  when  the  coincidence  of 
several  circumstances  (less  advanced  age,  supposed  injury  of  the  oesephagus  from 
swallowing  a  bone,  absence  of  cachexia,  etc.)  made  the  diagnosis  more  difficult,  the 
"extraction  of  a  fragment  of  cancroid  finally  established  the  nature  of  the  stenosis. 
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The  diagnosis  presents,  for  the  most  part,  no  difficulties. 
Special  importance  is  to  be  attached  to  the  more  advanced  age, 
male  sex,  absence  of  traumatic  or  other  cause,  slow  increase  of 
the  stenosis,  pain  independent  of  any  pressure,  the  result  of  ex- 
amination by  the  sound,  and  the  cachexia. 

The  large  proportion  in  the  male  sex  has  already  been  demonstrated  by  figures 
Tvhich  are  indisputable,  because  founded  on  anatomical  investigations.  We  will 
state,  however,  that  we  (Zienissen)  find  our  clinical  observations  in  complete 
accord  with  them.  Unfortunately,  an  autopsy  could  not  be  made  in  every  case,  so 
that  our  figures  cannot  claim  that  absolute  certainty  which  those  given  by  Petri 
and  Zenker  possess. 

In  the  18  cases  of  oesophageal  cancer  which  we  (Ziemssen)  observed  and  treated, 
17  were  males  and  1  female.  Of  these  18  cases,  there  were  found  between  the 
ages  of 

30-40         41-50         51-60  61-70 
2  4  7  5 

In  13  of  these  18  cases  the  cancer  was  situated  in  the  lower  third,  which  harmonizes 
exactly  with  the  figures  given  above. 

The  pain,  although  not  always  present,  is  a  very  valuable  aid 
to  diagnosis  when  it  does  occur,  especially  when  we  notice  that 
it  is  not  simply  elicited  by  mechanical  irritation  (introduction 
of  the  sound,  etc.),  but  exists  spontaneously,  shooting  through 
the  chest  and  radiating  in  other  directions.  The  occurrence  of 
pain  at  night  sufficient  to  keep  the  patient  awake,  when  pre- 
ceded by  no  mechanical  injuries,  makes  the  existence  of  cancer 
probable. 

The  location  of  the  pain,  as  well  as  its  extent,  will  vary 
according  to  the  higher  or  lower  situation  of  the  cancer,  the 
greater  or  lesser  extent  of  the  morbid  growth,  and  the  neighbor- 
ing organs  involved  (spine,  pleura,  pericardium,  etc.). 

The  duration  of  the  cancer  very  rarely  exceeds  one  year. 
Cases  of  two  years'  duration,  and  longer,  are  sometimes  ob- 
served, although  in  such  cases  it  is  supposed  that  a  new  growth 
has  sprung  from  a  cicatricial  stricture.  In  many  cases  death 
occurs  after  a  few  months. 

The  result  is  always  fatal,  and  this  termination  is  either 
caused  directly  by  perforations  of  neighboring  organs,  and  con- 
sequent intiammations  and  ulcerations,  by  extension  of  the  can- 
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cer  by  contiguity  or  metastasis,  by  gangrene  of  the  lung,  etc., 
or  by  simple  inanition  as  the  result  of  obstruction  in  the  alimen- 
tary canal. 

LFEDS  ^WEST-RIDING 

..ou-CHlRURCtCAL  SOCIETY  "^eatment 

The  treatment  of  carcinoma  of  the  oesophagus  is  merely  palli- 
ative and  purely  symptomatic.  In  those  cases  only  where  the 
cancer  is  situated  in  the  upper  portion,  and  is  accessible  to  the 
knife,  will  the  attempt  at  a  radical  cure  by  extirpation  of  the 
cancerous  portion  be  possible.  Whether  the  attempts  of  Billroth 
and  others  in  this  direction  will  have  any  result,  remains  to  be 
seen. 

The  most  important  question  in  the  palliative  treatment  is  the 
mode  of  feeding  the  patient,  which  includes  the  admissibility 
of  mechanical  dilatation  of  the  cancerous  stricture  hy  the  use 
of  the  sound.  In  reference  to  this  point,  there  is  found  in  most 
manuals  a  warning  against  the  use  of  the  sound  in  the  later 
stages  of  cancer,  on  account  of  the  danger  of  producing  perfora- 
tion by  the  point  of  the  instrument. 

From  our  experience,  we  (Ziemssen)  are  compelled  to  believe 
that  these  warnings  are  founded  more  upon  theoretical  reasoning 
than  upon  actual  observation  of  any  bad  results.  At  least,  in 
the  seventeen  cases  which  we  treated  methodically  by  the  intro- 
duction of  the  sound,  perforation  of  the  lung  was  observed  in 
one  case,  and  this  perforation  seemed  to  have  no  causal  relation 
with  the  use  of  the  sound.  (This  was  the  case  described  on  p. 
122.)  In  our  eighteen  cases  perforation  of  the  pericardium  was 
found  once,  but  in  this  case  the  sound  was  not  used. 

On  the  other  hand,  the  introduction  of  the  sound  is  followed 
by  such  excellent  results  in  the  way  of  palliation,  that  we  are 
compelled  to  recommend  its  use  (daily,  or  every  other  day). 

In  several  cases  we  have  seen  life  prolonged  for  several 
months,  although  when  this  treatment  was  commenced  the  canal 
was  completely  closed,  to  the  extent  even  of  not  allowing  fluids 
to  pass.  It  is  not  improbable  that  the  mechanical  pressure  may 
produce  shrinkage  of  the  morbid  growth,  or  even  cicatrization  of 
its  base,  when  the  cancerous  mass  has  been  cleared  away  ;  at  all 
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events,  in  some  cases  (case  given  on  p.  123  belongs  to  these)  a  con- 
dition very  much  like  cicatrization  has  been  found  after  death, 
by  the  side  of  recent  appearances  of  cancer,  and  slaty  discolora- 
*  tion  of  the  narrowed  portion  (a  condition  which  certainly  admits 
of  another  construction  as  well,  compare  p.  188).  Whether, 
under  these  circumstances,  such  very  rare  cases  terminate  in  a 
radical  cure,  as  Rokitansky  (p.  178)  supposes,  must  be  left  un- 
decided. 

The  improvement  in  swallowing  resulting  from  the  introduc- 
tion of  even  the  smallest  sound  is  very  striking,  and,  so  far  as 
concerns  the  nutrition  of  the  patient,  is  very  important.  Two  or 
three  days  after  the  permeability  of  the  stricture  is  established, 
the  patient  is  able  to  swallow  meat,  and  for  the  next  few  weeks 
his  bodily  weight  increases  rapidly  and  considerably.  Unfor- 
tunately, this  favorable  effect  only  continues  as  long  as  the  use 
of  the  sound  is  kept  up.  When,  as  frequently  happens,  the 
patient  becomes  tired  of  this  mechanical  treatment,  and  discon- 
tinues its  use,  he  generally  returns  after  a  few  weeks  to  the  same 
condition  as  before,  for  the  reason  that  a  few  days  after  it  is 
given  up  his  abilit}^  to  swallow  is  reduced  to  a  minimum. 

It  is  scarcely  necessary  to  mention  that  the  sound  must  be 
made  to  feel  its  way,  and  that  it  must  be  used  with  the  greatest 
caution,  especially  at  first,  when  the  stricture  is  not  thoroughly 
permeable.  It  is  advisable  to  begin  with  the  smallest  size  ;  it 
will  be  found  that  rapid  progress  can  be  made  to  the  largest 
size.  The  conical  bougies  of  Bouchard  have  proved  very  suit- 
able in  cancerous  strictures,  as  in  those  resulting  from  cicatriza- 
tion. 

As  for  other  treatment,  the  well-known  rules  for  the  artificial 
feeding  of  patients  find  their  application  here.  Narcotics,  as  a 
matter  of  course,  are  not  to  be  omitted. 

Concerning  the  symptomatology  and  treatment  of  other 
morbid  growths,  there  is  scarcely  anything  to  be  added  to  what 
was  said  when  speaking  of  their  pathology,  since  most  of  them 
are  without  symptoms,  and  neither  diagnosis  nor  treatment  is 
satisfactory.  When  they  attain  such  a  size  as  to  produce  ste- 
nosis, we  can  recognize  the  latter,  although  ignorant  of  the  nature 
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of  the  morbid  growth  which  produces  it.  The  protracted  course 
of  the  tumor  justifies  the  suspicion  of  its  non-malignant  charac- 
ter. In  the  certainly  very  rare  cases  of  a  stenosis  due  to  the 
presence  of  a  sarcoma  (see  Chapman's  case,  p.  169),  it  would 
be  impossible  to  distinguish  during  life  between  such  a  tumor 
and  carcinoma.  The  treatment  of  all  such  cases  must  be  con- 
ducted on  general  principles.  In  regard  to  the  treatment  of 
polypus,  as  this  is  purely  surgical,  we  refer  the  reader  to  the 
surgical  text-books  (particularly  Koenig,  1.  c). 


VEGETABLE  AND  ANIMAL  PARASITES. 


The  narrow  oesophageal  tube,  with  its  smooth  surface  con- 
stantly bathed  by  the  fluids  which  pass  over  it,  presents  a  soil 
but  little  favorable  to  the  settlement  of  parasites.  Accordingly, 
we  find  here  but  very  few  parasitic  diseases.  The  most  frequent 
by  far,  and  most  important,  is  tlirusli^  which  appears  in  the 
oesophagus  under  the  same  form  as  in  the  mouth,  and  always  as 
an  extension  from  that  cavity. '  It  occurs  most  frequently  in 
children,  but,  although  somewhat  more  rarely,  it  is  found  at  all 
other  periods  of  life,  equally  divided,  and  that  without  distinc- 
tion as  to  sex.  In  children  it  occurs  chiefly  in  connection  with 
intestinal  catarrh,  with  the  acute  exanthemata  (measles,  small- 
pox), and  with  phthisis.  In  adults  we  have  found  it  most  fre- 
quently in  phthisical  persons,  next  in  protracted  cases  of  typhus 
fever  ;  occasionally  it  occurs  in  pysemia  and  puerperal  fever,  and 
always  in  very  exhaustive  diseases,  whether  acute  or  chronic, 
which  are  much  prolonged. 

The  thrush-masses  in  the  oesophagus  present  themselves 
partly  as  small,  soft  lumps  or  shreds,  which  are  loosely  adher- 
ent to  the  mucous  membrane ;  partly,  and  more  frequently,  as 
very  soft,  gray,  grayish  white  or  yellowish  gray  adherent  mem- 
branes, 1  mm.  or  more  in  thickness,  sometimes  presenting  various 
colors,  derived  from  the  fluids  which  pass  through  the  canal. 
These  hang  on  the  wall  of  the  oesophagus  throughout  its  entire 
length,  or  in  spots,  and  for  the  most  part  adhere  so  loosely  to  the 
mucous  membrane  that  a  strong  jet  of  water  washes  them  away, 


'  Further  particulars  concerning  thrush,  with  its  bibliogfraphy,  will  be  found  under 
Diseases  of  the  Mouth. 
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while  in  some  places  tliey  are  often  more  firmly  attached.  The 
internal  surface  of  the  membrane  generally  presents  numerous 
shallow  longitudinal  fissures,  corresponding  to  the  folds  in  the 
mucous  membrane,  w^hen  the  tube  is  contracted.  These  fissures 
occasionally  extend  through  the  entire  thickness  of  the  mem- 
brane, and  divide  it  into  single  longitudinal  stripes.  The  subja- 
cent mucous  membrane  is  generally  normal,  sometimes  markedly 
congested,  and  very  rarely  studded  with  superficial  (catarrhal) 
ulcers. 

The  microscopical  examination  of  thrush  in  the  oesophagus, 
very  carefully  prosecuted  by  E.  Wagner,  has  shown  that  the 
fungus  masses,  here  as  in  the  mouth,  consist  of  a  very  thick 
net-work  of  filaments,  with  numerous  spores  interposed,  and 
abundant  masses  of  very  uniformly  fine  granules,  developed 
chiefly  in  the  middle  layers  of  the  thick  epithelial  covering, 
\vhile  the  deepest  layers  remain  as  a  thin  superficial  covering. 
Wagner  discovered,  furthermore,  that  single  filaments  penetrated 
the  deeper  epithelial  layers  into  the  tissue  itself  of  the  mucous 
membrane,  even  as  far  as  into  the  blood-vessels,  a  fact  which  was 
confirmed  by  A.  Yogel  after  examination  of  a  case  of  thi'ush  in 
the  mouth,  and  which  is  of  the  greatest  importance  in  explain- 
ing the  metastasis  of  thrush,  as  we  (Zenker)  found  it  beautifully 
shown  in  the  brain.  * 

With  the  appearance  of  thrush  in  the  oesophagus,  the  fungus 
is  commonly  developed  to  the  same  or  a  less  extent  in  the  pha- 

'  Jahresber.  d.  Ges.  f.  Natur-  u.  Heilkunde  in  Dresden  pro  1861-62.  Dresden,  1863. 
p.  51-  The  theory  recently  advanced  by  OraiciU,  at  a  meeting  of  the  Berlin  Medical 
Society  (Berliner  klin.  Woohenschr.  1877.  No.  41),  that  in  our  case  it  might  have  been 
masses  of  thrush,  which  "  had  grown  in  the  vascular  system,  and  afterwards  had  been 
torn  off  and  transported  to  the  brain,  but  did  not  develop  there  "  (since  GravUz  was  never 
able,  by  repeated  attempts  at  injection,  to  produce  a  growth  of  thrush  in  the  circulation), 
is  not  tenable.  In  that  case  it  was  a  nodule,  easily  seen  with  the  naked  eye,  consisting 
of  a  dense  filamentous  net-work,  the  circumference  of  which  far  exceeded  that  of  the 
largest  blood-vessel  in  the  interior  of  the  brain-substance.  Moreover,  as  it  is  not  to  be 
supposed  that  the  fungi  grow  directly  in  the  arteries  leading  to  the  brain,  but  in  the 
blood-vessels  supplying  the  mucous  membrane  of  the  mouth,  throat,  and  CBsophagus, 
the  fungus  masses  would  hrtve  to  pass  through  the  capillary  net-work  of  the  lung  be- 
fore they  could  be  deposited  in  the  brain.  Hence,  it  can  be  seen  that  merely  the  fun- 
gous spores  are  conveyed  to  that  organ.  The  development  of  the  filamentous  net  work 
could  only  have  taken  place  in  the  brain-substance. 
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rynx,  and  even  in  the  mouth,  where  it  appears  mostly  in  the 
form  of  islands  on  the  tongue,  cheeks,  and  lips.  It  is  sometimes 
wanting,  however,  in  all  these  parts,  in  which  case  the  fungus 
masses  may  have  been  previously  removed. 

In  very  rare  cases  the  fungus  may  extend  from  the  oesopha- 
gus to  the  mucous  memhrane  of  the  stomachy  so  little  disposed 
to  thrush,  as  Klebs  found  in  a  case  described  by  Plaskuda,' 
where  it  existed  in  very  large  masses. 

Small  patches  of  thrush  are  occasionally  found  growing  exu- 
berantly in  the  larynx  itself,  rather  firmly  adherent  to  the  mu- 
cous membrane,  and  the  same  are  found  on  the  vocal  cords  and 
on  the  epiglottis.  They  may  extend  still  farther,  over  the  tracliea 
and  hrojiclii  (compare  Virchow's  case,  given  below  in  detail). 

We  have  twice  seen  such  deposits  in  the  larynx,  which  the  microscope  showed 
to  be  thrush,  with  the  same  fungus  in  the  oesophagus  (a  child,  five  weeks  old, 
which  died  from  intestinal  catarrh ;  and  a  woman,  thirty-three  years  old,  dead 
from  puerperal  fever). 

Small  portions  of  the  thrush-fungus  will  frequently  be  thrown 
off  by  the  patient.  Gerhardt,"  however,  in  the  case  of  a  child, 
saw  the  whole  mass  thrown  off  at  one  time  in  the  form  of  a 
cylinder,  corresponding  to  the  form  of  the  oesophagus,  after  the 
administration  of  an  emetic. 

On  the  other  hand,  the  fungous  growth  may  be  so  consider- 
able that  the  oesophagus  is  not  only  lined,  but  its  cavity  com- 
pletely filled  by  it,  so  that  food  can  no  longer  be  swallowed. 
Such  a  case  was  first  observed  by  Virchow '  in  a  boy,  seven  weeks 
old,  whose  death  was  apparently  caused  by  it,  and  in  whose 
larynx,  trachea,  and  bronchi  were  found  large  masses  of  the  fun- 
gus. A  similar  fatal  case  has  recently  been  published  by  Buhl.* 
Such  complete  stuffing  of  the  oesophagus  by  the  thrush-fungus 
has  been  observed  several  times  by  Virchow  (1.  c),  Liebernieister, 
and  Hoffmann,"  in  convalescent  typhus  fever  patients. 

'  Berlin,  klin.  Woehenschr.  1864.  52. 

*  Deutsche  Klinik.  1858.  9. 

^Verhandl.  der  physik.-med.  Gee.  in  Wiirzburg.  III.  Bd.  1853.  p.  364. 

*  Intelligenzblatt  der  bay.  Aerzte.  1875.  No.  15.  p.  146. 

'  Vol.  I.  of  this  CyclopaBdia,  and  C.  E.  E.  Hoffmann^  Verand.  d.  Organe  beim 
Abdominaltyphus.  Leipzig,  1869.  p.  170. 
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Letzerich '  lias  lately  i)ublishGd  a  case,  under  the  title  "  Mycosis  cesophagi," 
which  he  describes  as  a  genuine  mycotic  disease,  well  marked  and  never  before 
observed :  a  girl,  fifteen  months  old,  was  taken  ill  with  symptoms  of  dysphagia,  to 
which  were  added  certain  gastric  disturbances  (eructation,  marked  distention  and 
pain  in  the  region  of  the  stomach).  Tlie  food,  which  was  swallowed  with  great 
difficulty,  was  immediately  thrown  off,  and  after  several  days  the  child  became 
much  reduced.  Muco-purulent  masses,  streaked  with  blood,  were  vomited  on 
several  occasions,  in  which  the  microscope  detected,  in  addition  to  epithelial,  pus 
and  mucus-cells,  larger  or  smaller  colonies  of  micrococci.  Besides  large  balls  of 
micrococci  there  were  seen  "  isolated  cocci  in  motion,  bacteria,  and  large  masses  of 
cocci  arranged  close  together  in  the  form  of  a  string  of  pearls,  varying  much  in 
length,  and  coiled  in  a  serpentine  form,  together  with  large  and  small  blood- 
globules."  As  characteristic  of  these  colonies,  Letzerich  shows  that  they  are  rolled 
into  long  coiled  threads,  in  the  form  of  a  string  of  pearls,  by  which  tliis  micro- 
coccus is  distinguished  from  all  other  known  pathogenetic  fungi  (Schistomyceten). 
Having  proved  the  mycotic  nature  of  the  affection,  Letzerich  ordered  salicylic  acid, 
first  in  solution,  afterwards  in  substance,  and  recovery  took  place  in  the  course  of 
a  few  days.  In  looking  about  for  the  source  of  the  infection,  he  noticed  large  wet 
spots  on  the  wall-paper  of  the  room,  and  the  mother  stated  that  the  child  had  torn 
off  little  pieces  of  the  same.  Microscopical  examination  of  these  offensive  bits  of 
paper  showed  "  the  characteristic  strings  of  pearls,  very  much  isolated,  and  a  quan- 
tity of  bactei'ia,  varying  in  length,  moving  about  in  a  lively  manner,"  together 
with  more  fully  developed  mould-fungus.  By  allowing  these  to  breed  in  gelatine 
capsules,  Letzerich  obtained  the  same  structures  that  he  found  in  the  masses 
vomited.  "From  this  it  was  proved  beyond  all  question  that  the  infection  of  the 
oesophagus  was  caused  by  swallowing  small  pieces  of  dirty  wall-paper."  The 
micrococci  may  have  penetrated  the  epithelium  of  the  oesophagus,  and,  by  their 
further  development  there,  may  have  raised  the  ei^ithelial  flakes  and  given  rise  to 
slight  inflammatory  swelling  of  the  mucous  membrane,  Letzerich  traces  the  dis- 
tention of  the  stomach  to  the  processes  of  fermentation,  which  these  low  organisms, 
passing  from  the  oesophagus  into  the  stomach,  had  produced. 

This  case  presents  great  interest,  so  far  as  its  etiology  is  concerned  (its  correct 
observation  and  explanation  being  presupposed),  and  careful  investigation  in  the 
same  direction  is  strongly  to  be  recommended  in  analogous  cases.  In  the  mean- 
time, we  hesitate  to  accept  this  new  mycosis  as  an  established  form  of  disease,  on 
the  authority  of  a  single  case. 

Of  the  animal  parasites  there  is  only  one  which  builds  its 
nest  in  the  oesophagus,  viz.,  the  trichina.  The  muscular  coat  of 
the  oesophagus,  in  its  upper  portion,  consists  of  transverse  mus- 
cular fibres,  which  in  any  part  of  the  body  where  the}^  occur  are 


'  Archiv  f .  experimentelle  Pathologie  und  Pharmakologie.  Bd.  VII.  p.  223.  1877. 
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liable  to  become  studded  with  trichinse;  so  we  find  this  muscular 
coat,  in  so  far  as  its  transverse  fibres  are  concerned,  studded  with 
trichinje,  but  in  less  abundant  masses. 

There  can  be  no  doubt  that,  in  the  course  of  the  trichinous 
disease,  frequent  and  sometimes  very  considerable  dysphagia  is 
caused  by  the  oesophagus  becoming  involved  in  addition  to  the 
muscuhir  structure  of  the  pharynx  (Vol.  III.  p.  633).  The  oeso- 
phagi of  persons  who  have  recovered  from  severe  trichinosis, 
when  thickly  studded,  present  capsules  easily  recognized  by  the 
naked  eye  (at  least  when  calcification  has  taken  place),  a  fact 
which  assists  very  much  in  distinguishing  the  transverse  fibres 
from  the  smooth  muscular  substance,  since  the  latter  always 
remains  free  from  trichinse.  AVhen  thus  enclosed  in  capsules, 
the  trichinae  give  rise  to  no  further  disturbance  of  any  kind. 

In  post-mortem  examinations  there  are  found  very  rarely  one 
or  more  round  worms  (ascaris  lumbricoides)  simply  lying  in  the 
oesophagus.  We  found,  in  one  case,  three  such  worms  lying 
close  together.  Apparently  they  make  their  way  out  of  the 
stomacli  shortly  before  death,  and  would  be  without  pathologi- 
cal interest,  were  it  not  for  the  fact  that  occasionally  one  end  of 
the  worm  enters  the  larynx  and  causes  danger  from  suffoca- 
tion, as  in  the  case  of  a  child,  reported  by  Delasiauve,*  which 
was  found  lying  in  a  comatose  condition  with  symptoms  of 
laryngeal  constriction,  and  was  saved  by  the  speedy  removal  of  a 
round  worm  which  was  astride  the  septum,  between  the  oesoph- 
agus and  trachea.  But  that  a  round  worm  found  after  death  in 
the  oesophagus  of  an  imbecile  patient  had  been  the  cause  of  an 
acute  delirium,  as  Laurens"  supposes,  seems  more  than  doubtful. 

In  conclusion,  it  may  be  mentioned  that,  in  rare  cases,  leeches 
when  swallowed  have  made  their  way  into  the  oesophagus  and 
caused  hemorrhage  by  their  sucking,  but  they  soon  died.' 


'  Schmidt's  Jahrb.  Bd.  144.  p.  77.  •  Ibidem. 

'  Eager,  Die  fremden  Kiirper  im  Menschen.  1844. 
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Concerning  functional  diseases  of  the  oesophagus  in  general, 
very  little  is  known.  The  motor  disturbances  have  been  more 
closely  investigated,  and  among  these  the  phenomena  of  spasm 
of  the  oesophagus  are  best  understood.  No  explanation  is  given 
in  the  literature  of  this  subject  concerning  the  disturbances  of 
sensation.  Yet  such  disturbances  do  undoubtedly  occur  ;  at  least 
we  believe  that,  according  to  our  observations  (Ziemssen),  anaes- 
thesia of  the  oesophagus  can  be  shown  to  occur  not  very  unfre- 
quently  in  connection  with  ansesthesia  of  the  pharynx  and 
larynx  in  diphtheritic  paralysis.  That  they  occur  as  well  in  other 
disturbances  of  the  vagus  nerve,  both  in  its  peripheral  course 
and  in  its  central  origin,  is  probable,  although  not  yet  demon- 
strated. 

In  the  cases  of  diphtheritic  paralysis  of  the  pharynx  and  larynx,  when  the  food 
could  only  be  introduced  through  the  oesophageal  tube,  owing  to  the  imperfect  clo- 
sure of  the  larynx,  it  seemed  to  us  (Ziemssen)  that  the  tolerance  with  which  the  tube 
was  borne,  and  the  absence  of  all  sensitive  reaction  on  the  part  of  the  oesophageal 
mucous  membrane,  were  very  strong  arguments  in  favor  of  diminished  sensibility. 
In  view  of  this  observation  and  of  the  fact  that  in  such  cases  the  anresthesia  of  the 
pharyngeal  mucous  membrane  is  known  to  extend  as  far  as  the  entrance  to  the 
oesophagus,  it  may  be  regarded  as  probable  that  the  same  disturbance  extends  to 
the  oesophageal  branch  of  the  vagus.  Direct  proof  of  the  sensibility  of  the  oesoph- 
agus might  be  furnished  by  the  oesophageal  electrode  in  cases  favorably  disposed 
to  such  treatment. 

Hyper cEstJies la  of  the  oesophageal  mucous  membrane  prob- 
ably exists  in  connection  with  many  cases  of  hysteria  and  hypo- 
chondriasis, although  it  cannot  be  directly  proved.  In  many 
cases  of  primary  spasm  of  the  oesophagus  a  hypersesthesia  of  the 
mucous  membrane  might  exist,  either  as  the  cause  of  the  spasm, 
or  as  another  effect  of  one  and  the  same  exciting  cause.  The 
analogous  conditions  of  hypersesthesia  and  spasm  in  the  mucous 
membrane  of  the  pharynx  and  larynx  on  the  one  hand,  and  the 
favorable  action  of  bromide  of  potassium  and  mechanical  dilata- 
tion in  the  treatment  of  oesophagismus  on  the  other  hand,  favor 
this  view.    Clinical  observations,  such  as  those  published  by 
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Foot,  Seney,  and  Sommerbrodt,  favor  the  opinion  that  hyperses- 
thesia  is  a  frequent  cause  of  oesophageal  spasm. 

Of  the  motor  disturbances,  spasm  of  the  muscular  coat  of  the 
oesophagus,  although  a  rare  occurrence,  seems  to  be  much  more 
frequent  than  paralysis. 

8pasiii  of  the  (Esophagus— Spasmus  (Esophagi— (Esophagismus. 

Spasm  of  the  oesophagus  was  the  occasion  of  considerable 
research  at  the  beginning  of  the  eighteenth  century,  and  accord- 
ingly we  find  it  variously  described  as  Dysphagia  spasmodica 
(F.  Hofmann),  Angina  convulsiva  (Van  Swieten),  QEsophagospas- 
mus  (Vogel),  (Esopliagisme  (Mondiere),  Retrecissement  spasmo- 
dique  (Broca),  Stenosis  spastica  fixa  et  migrans  (Hamburger). 

We  shall  first  consider  the  physiological  facts  which  are  important  for  a  thor- 
ough understanding  of  the  pathogenesis  of  oesophageal  spasm. 

The  act  of  swallowing,  so  far  as  the  oesophagus  is  concerned,  is  essentially  reflex 
in  its  nature ;  the  irritation  of  the  terminal  branches  of  the  sensitive  nerves  in  the 
mucous  membrane,  by  inosculation  with  the  ganglionic  plexus  supplying  the  wall 
of  the  oesophagus,  causes  a  contraction  in  the  irritated  portion,  and  this  proceeds 
by  continuance  of  the  irritation  in  a  peristaltic  manner  to  the  lower  portions  of  the 
tube.  Tor  the  continuance  of  this  peristaltic  wave  of  contraction,  the  motion  itself 
is  to  be  regarded  as  the  irritation,  by  which  the  successive  portions  of  the  tube  are 
made  to  contract  by  reflex  action  (Wild or,  as  seems  more  probable  from  the 
recent  investigations  of  Goltz,*  by  irritation  of  the  ganglionic  plexuses  in  the  wall 
of  the  oesophagus,  which  have  been  demonstrated  by  Meissner,  Auerbach,  and 
others.  These  ganglionic  plexuses  of  the  oesophagus  are  connected  with  the  me- 
dulla oblongata  by  nerve-fibres,  and,  as  it  appears,  exclusively  by  the  fibres  of  the 
vagus  nerve. 

While  direct  irritation  of  the  oesophageal  wall,  as  well  as  of  the  branches  of  the 
vagus  norve,  produces  contraction  of  the  tube  with  peristaltic  action,  Goltz  has 
demonstrated  by  experiments  on  frogs  that  disturbance  of  the  brain  and  spinal  cord, 
precisely  as  section  of  the  pneumogastric,  causes  long-continued,  firm  contractions 
of  the  oesophagus  and  stomach.  The  same  phenomenon  may  be  produced  by  vio- 
lent irritation  of  other  centripetal  nerves,  not  connected  in  any  way  with  the  oesoph- 
agus and  stomach,  e.  g.,  the  sciatic  and  mesenteric  nerves,  etc.    The  medulla  ob- 


'  Ueber  die  peristaltischen  Bewegungen  des  (Esophagus  u.  s.  w.  HenU  und  Pfeu- 
fefa  Zeitschr.  f.  rat.  Med.  1846.  Bd.  V.  p.  76. 

»  Studien  uberdie  Bewegungen  der  Speiserohre  und  desMagens  des  Frosches.  Pflue- 
ger's  Archiv.  1872.  VI.  p.  616. 
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longata  seems  to  restrain  or  arrest  reflex  action  in  the  muscular  suhstance  of  the 
cesophttgus,  without  which  the  ganglionic  plexuses  of  the  latter  become  so  sensitive 
that  the  slightest  causes,  which  escape  our  observation,  produce  tetanic  contraction 
of  its  muscular  coat. 

Goltz  regards  the  effect  of  jDeripheral  irritation  of  other  centripetal  nerves  on 
the  oesophagus  and  stomach  not  as  a  retiex  contraction  in  the  ordinary  acceptation 
of  that  terra,  but  as  a  movement  called  forth  by  diminished  energy  on  the  part  of 
the  medulla  oblongata,  a  kind  of  stupor  of  the  same.  During  this  ap^jarent  death 
of  the  medulla  oblongata  it  remains  inactive,  and,  as  a  result  of  this,  there  is  de- 
veloped the  same  unlimited  increase  of  the  ganglionic  irritability  in  the  cESophagus 
as  follows  extirpation  of  the  medulla  oblongata.  When  the  cause  of  this  stupor  in 
the  medulla  oblongata  is  merely  transitory,  its  effects  in  the  oesophagus  soon  pass 
off,  to  return  again  with  the  renewal  of  the  irritation. 

The  fact  is  not  to  be  overlooked  that  many  contradictions  exist  between  the 
results  of  Goltz's  experiments  on  frogs  and  those  of  earlier  authors  on  warm-blooded 
animals  (Schiff,  Chauveau),  for  which  reason  other  experiments  on  the  larger  warm- 
blooded animals  are  much  to  be  desired. 

For  clinical  purposes  these  experimental  facts  are  of  great  value.  They  har- 
monize completely  with  clinical  experience,  that  persistent  spasm  of  the  oesophagus 
may  result  from  direct  irritation  of  its  wall,  from  the  manifold  lesions  of  innerva- 
tion in  the  roots  and  branches  of  the  vagus  nerve  and  medulla  oblongata,  and 
finally,  from  severe  irritations  which  affect  other  peripheral  sensitive  regions.  In 
like  manner  the  source  of  oesophageal  spasm  might  be  traced  to  powerful  psychical 
affections,  and  as  the  result  of  hysteria  and  the  psychoses  it  might,  like  the  func- 
tional disturbances  of  the  respiratory  organs,  be  referred  to  lesions  in  the  giay 
matter  of  the  medulla  oblongata — which,  according  to  Goltz,  must  have  a  de- 
pressing influence,  somewhat  like  paralysis. 

Finally,  as  a  possible  factor  of  this  increased  excitability,  must  be  mentioned  a 
disturbance  of  innervation  in  the  vaso-motor  nerves  of  the  oesophagus  and  its 
resultant  ischfemia.  This  factor,  however,  according  to  Goltz's  exi^eriments,  is 
entirely  excluded. 

Whether  the  preference  shown  by  spasm  for  the  upper  portions  of  the  oesophagus 
is  related  in  any  way  to  the  transverse  muscular  fibres  well  rei^resented  here  in 
the  midst  of  the  smooth  muscular  fibres,  has  not  been  determined,  since  no  reli- 
able statistics  of  its  frequency  in  the  different  portions  of  the  oesophagus  have  as 
yet  been  furnished  us. 

The  customary  division  of  oesophageal  spasm  into  idiopathic 
and  symptomatic  cannot  strictly  be  carried  out. 

Those  spasms  of  the  oesophagus  are  to  be  regarded  as  symp- 
tomatic which  are  produced  by  inflammation,  corrosion,  ulcera- 
tion, morbid  growths  and  foreign  bodies  in  the  wall  of  the 
oesophagus,  as  well  as  of  the  pharynx  ;  in  addition  to  these  may 
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be  mentioned  those  spasms  which  are  caused  by  disease  of  the 
cervical  vertebra,  retro-pliaryngeal  abscess,  diseases  of  the  brain, 
spinal  cord,  and  pneumogastric  nerve.  Finally,  may  be  included 
the  spasms  which  occur  in  consequence  of  hysteria,  epilepsy, 
hydrophobia,  and  tetanus. 

The  so-called  idiopatliic  spasm  includes  all  those  cases  in 
which  no  definite  anatomical  cause  can  be  demonstrated.  If  this 
idiopathic  spasm  is  admitted  to  be  a  true  neurosis  of  the  oesoph- 
agus, it  will  be  necessary  to  include  under  this  form  all  those 
cases  which  result  from  reflex  action  and  from  irritation  of  the 
terminal  branches  of  the  vagus  nerve,  external  to  the  cesophagus, 
as  well  as  irritation  of  other  centripetal  nerves. 

In  this  way,  as  experience  has  proved,  the  reflex  spasm  may 
start  not  only  from  the  stomach  and  intestines  (carcinoma,  intes- 
tinal worms),  but  also  from  the  uterus  (pregnancy,  metritis, 
flexion,  morbid  growths),  and  may  subsequently  become,  to  a  cer- 
tain extent,  an  independent  disease. 

The  origin  of  spasm  is  especially  interesting  when  referred 
to  psychical  disturbances,  as  anger,  fright,  and  particularly  the 
dread  of  hydrophobia,  even  in  cases  where  the  bite  came  from  a 
dog  not  at  all  suspected  of  being  mad.  The  individuals  most 
disposed  to  such  disturbances  are  nervous,  hysterical,  hypo- 
chondriacal persons,  and  pregnant  women. 

Hamburger  distinctly  classes  the  so-called  globus  hystericus 
with  spasm  of  the  oesophagus,  although  in  the  former  the  most 
important  symptoms  of  spasm — namely,  pain,  dysphagia,  and 
regurgitation  of  the  ingesta — are  wanting ;  moreover,  the  sound 
encounters  no  obstruction.  Hamburger  explains  the  appearance 
of  the  globus  as  the  first  (slightest)  stage  of  cesophagismus,  dis- 
tinguished by  antiperistaltic  tonic  contraction  of  the  muscular 
structure  of  the  oesophagus,  with  its  auscultatory  phenomena. 
There  is  heard  very  distinctly,  at  the  moment  when  the  patient 
complains  of  the  rising  globus,  a  sound  as  though  the  oesoph- 
agus "is  contracting  very  rapidly  at  some  point  low  down, 
in  such  a  manner  as  to  form  a  funnel  turned  upward,  while  the 
contraction  gradually  extends  up  the  tube." 

These  reasons  might  not  suffice  to  prove  the  spasmodic  na- 
ture of  globus,  but  least  of  all  would  they  justify  Hamburger  in 
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giving  an  affirmative  answer  to  the  question  whether  anti-peri- 
staltic contractions  occur  in  tlie  cesopliagus. 

In  individuals  much  disposed  to  this  affection,  especially 
when  they  have  once  been  afflicted,  the  dread  of  a  recurrence  of 
the  attack,  or  the  simple  idea  of  swallowing,  suffices  to  bring  on 
a  relapse. 

As  regards  age  and  sex^  spasm  of  the  oesophagus  occurs  in 
women,  and  in  middle  life,  much  more  frequently  than  in  men, 
and  during  childhood  and  old  age. 

Symptomatology  and  Diagnosis. 

The  beginning  of  cesophagismus  is  marked  by  a  sudden  dys- 
phagia, of  greater  or  less  severity,  commonly  associated  with  a 
painful  sensation  of  lacing  and  burning  in  the  neck  or  chest. 
Occasionally,  and  especially  in  severe  cases,  are  combined  with 
these,  spasms  in  the  muscular  structure  of  the  pharynx,  larynx, 
neck,  and  chest. 

Interference  with  deglutition  is  complete  in  a  small  num- 
ber of  cases  only.  In  such  rare  cases,  the  ingesta,  even  in  a  fluid 
form,  do  not  pass  through  the  stricture.  At  every  attempt  to 
swallow,  when  the  spasm  is  situated  in  the  upper  portion  of  the 
oesophagus,  the  food  is  immediately  thrown  off.  When  the 
spasm  involves  the  lower  portion,  the  ingesta  are  regurgitated 
after  a  short  interval,  mixed  with  quantities  of  mucus  and  gas. 

In  the  majority  of  cases  there  exists  simply  a  difficulty  in 
swallowing,  so  that  the  food,  after  considerable  exertion  on  the 
part  of  the  patient,  and  repeated  eructation,  finally  makes  its 
way  entirely,  or  in  great  part,  into  the  stomach.  In  most  of 
these  cases,  fluids  are  swallowed  more  easily  than  solid  food  ;  in 
rare  instances  the  reverse  of  this  obtains.  Many  of  these  cases 
swallow  warm  fluids  more  easily,  others  again  cold  fluids.  The 
oesophageal  sound,  introduced  during  the  attack,  encounters  a 
stricture  at  the  spot  where  the  spasmodic  contraction  is  located. 
If  stronger  pressure  is  brought  to  bear  upon  this  stricture  with 
the  instrument,  or  if  the  point  is  allowed  to  remain  in  the  stric- 
ture for  a  few  minutes,  the  muscular  coat  is  suddenly  or  gradu- 
ally relaxed,  and  the  sound  passes  down  to  the  stomach  without 
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furtlier  resistance.  Sometimes  it  is  sufficient  merely  to  introduce 
the  sound  into  the  pharynx,  when  the  spasm  of  the  oesophagus 
disappears  at  once. 

Auscitltation  furnishes  evidence  of  bubbles  of  air  rising 
toward  the  pharynx;  in  the  more  advanced  degrees  of  contrac- 
tion the  audible  signs  of  regurgitation  of  the  ingesta  are  present. 

The  spasmodic  attack  returns  after  a  longer  or  shorter  inter- 
valj  and  is  cornmonly  produced  by  the  act  of  swallowing  or  by 
some  psychical  emotion,  e.  g.,  anger,  dread  of  a  relapse,  etc. 

The  duration  of  a  single  attack  varies  considerably ;  it  may 
continue  for  minutes,  hours,  days ;  indeed,  the  spasm  has  been 
known  to  persist  for  weeks  and  months.  This  "stenosis  spastica 
fixa  continua"  of  Hamburger  runs  its  course  without  pain,  and 
shows  fluctuations  of  intensity,  without  at  any  time  complete 
disappearance  of  the  spasm.  In  this  rare  form,  even  though  the 
ability  to  swallow  has  never  been  abolished,  deglutition  suffers, 
and  with  it,  very  perceptibly,  the  nutrition  of  the  patient. 

The  total  duration  of  the  intermittent  form,  in  troublesome 
cases,  may  extend  over  many  years  (Seney  saw  a  case  of  fifteen 
years'  duration ;  Lasegue  relates  a  case  in  which  the  spasm 
existed  about  thirty  years ;  and  finally,  Aird  mentions  a  case 
where  the  spasm  existed  during  the  whole  course  of  a  long  life) 
recovery,  however,  generally  takes  place  much  earlier. 

No  anatomical  lesions  have  been  found  in  the  few  cases 
which  have  been  examined  after  death. 

One  of  the  oldest  cases  on  record  is  that  of  Dr.  Rutherford,  -which  is  quoted  by 
Monro.  It  occurred  in  a  girl,  twenty  years  old,  who,  on  account  of  persistent  spasm 
of  the  oesophagus,  was  fed  for  two  years  and  eight  months  by  means  of  the  oesopha- 
geal tube.  She  then  recovered  so  far  as  to  be  able  to  swallow  food,  although  not 
entirely  free  from  the  convulsive  disturbance.  She  died  of  pneumonia  three  years 
after  the  artificial  feeding  was  discontinued.  The  most  careful  examination  could 
detect  no  lesion  of  the  oesophagus. 

The  second  case  published  by  Monro,  but  observed  by  his  father,  occurred  in  a 
■woman,  forty-five  years  old,  who  was  suffering  from  carcinoma  of  the  stomach  and 
consequent  dysphagia  spastica.  The  stricture  was  located  about  the  middle  of  the 
oesophagus,  was  at  times  so  firm  that  the  finest  bougie  would  not  pass  through,  and 
was,  from  its  very  beginning,  associated  with  pain  beneath  the  sternum,  extending 

>  Edinb.  Med.  Essays.  Vol.  I. ;  and  Monro,  Morbid  Anatomy,  etc.  p.  224. 
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to  the  clavicular  regions,  and  conslclorably  increased  by  a  deep  inspiration.  These 
symptoms  continued  from  October  lOtli  until  May  2(5th  of  tlie  following  year,  wlien 
death  occurred.  The  autopsy  showed  a  cancer  of  the  stomach ;  uot  the  slightest 
lesion  was  observed  in  the  ccsopliagus. 

Equally  negative  were  the  results  in  other  cases  of  reflex 
spasm  of  the  oesophagus. 

The  only  instance  in  which  a  purely  idiopathic  spasm  of  the 
cesopliagus  resulted  fatally  was  published  by  Mr.  Henry  Power 
in  1866,  but  was  observed  by  him  in  1857,  and  has  since  been 
repeatedly  quoted  (compare  bibliography).  Power's  report  of 
the  disease,  however,  is  so  brief,  and  so  much  has  been  omitted 
in  tlie  examination  of  the  case,  both  before  and  after  death,  that 
by  a  critical  observer  it  must  be  rejected  as  of  no  value. 

It  is  difficult  to  understand  how  this  doubtful  case  could  be 
reproduced  in  the  text-books  and  manuals  of  all  nations  for  a 
period  of  ten  years — generally  under  the  name  of  Pomer  or 
Pomes — as  a  proof  of  the  possible  fatal  termination  of  idiopathic 
cesophagismus. 

The  case  occurred  in  a  farmer,  forty-eight  years  old,  of  nervous  temperament, 
but  otherwise  healthy  and  strong  up  to  the  time  the  disease  appeared.  It  began 
with  hoarseness  and  attacks  of  coughing  when  he  used  his  voice.  Then  was  added 
difficulty  in  swallowing,  by  reason  of  the  explosive  attacks  of  coughing  which  fol- 
lowed every  such  attempt.  He  was  able  to  swallow  fluids  in  very  small  quantities; 
large  quantities  brought  on  these  attacks  of  cougliing.  Solid  food  was  swallowed 
more  easily.  The  sound  at  first  would  not  pass  through  the  oesophagus,  but  subse- 
quently it  did  so  by  using  some  force.  The  patient  was  much  annoyed  by  the  tena- 
cious mucus  and  saliva  which  he  could  not  swallow.  An  abscess  over  the  thyroid 
cartilage  was  opened  by  Power.  Extreme  emaciation,  hoai*seness,  and  alternations 
of  heat  and  cold  were  present.  The  respiration  and  the  functions  of  the  sympa- 
thetic nerve  were  undisturbed,  and  the  muscular  strength  unimpaired.  Speech  was 
unintelligible  towards  the  end,  on  account  of  defective  articulation. 

The  autopsy  revealed  a  normal  condition  of  the  pharynx,  larynx,  oesophagus, 
pnoumogastric  nerves,  and  other  organs — in  a  word,  the  result  of  the  examination 
was  negative  throughout. 

What  renders  this  case  so  doubtful  is  the  fact  that  there  were  symptoms  of 
imperfect  closure  of  the  larynx  during  the  act  of  swallowing,  especially  in  the  form 
of  explosive  attacks  of  coughing,  which  occurred  during  this  act,  so  th;it  tJie  imtient 
consulted  several  physicians  on  account  of  his  "  cough."  Paralysis  of  articulation 
occurred  ultimately,  as  it  appears,  and,  taking  this  in  connection  with  the  symp- 
toms of  imperfect  closure  of  the  larynx  and  the  trouljlesome  collection  of  mucus, 
VOL.  VIII.— 14 
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"\ve  are  involuntarily  forced  to  believe  that  it  was  a  case  of  bulbar  paralysis.  Un- 
fortunately, nothing  is  said  of  the  anatomical  condition  of  the  medulla  oblongata. 

The  diagnosis  presents  very  considerable  difficnlties,  and  is 
possible  only  when,  by  long-continued  observation,  the  most 
important  diagnostic  symptoms?  are  recognized,  or  when,  on  the 
other  hand,  all  those  disturbances  which  produce  secondary 
spasm  or  feign  a  resemblance  to  it  can  be  excluded.  In  the 
differential  diagnosis,  special  value  is  to  be  placed  on  a  known 
predisposition  to  spasms  in  general,  on  the  coincidence  of  the 
dysphagia  with  spasm  of  the  glottis,  neuralgia,  palpitation  of 
the  heart,  and  mental  disturbances;  but,  above  all,  on  the  inter- 
mittent character  of  the  dysphagia,  the  occurrence  between  the 
paroxysms  (due  to  swallowing,  eructations,  etc.)  of  longer  or 
shorter  intervals  of  complete  or  almost  complete  ability  to  swal- 
low ;  and  finally,  on  the  result  of  examination  with  the  sound. 

Among  the  disturbances  which  occasion  confusion  in  the 
diagnosis  of  oesophageal  spasm,  and  on  that  account  must  be 
excluded,  deserve  to  be  mentioned  inflammatory  narrowing, 
morbid  growths  in  the  wall  of  the  tube,  general  and  partial  dila- 
tation, foreign  bodies  impacted,  and  well-developed  bronchocele. 

A  careful  review  of  the  foregoing  observations  will  aid  in  the 
diagnosis  ;  thus,  the  rapid  disappearance  of  the  spasm  after  the 
introduction  of  the  sound,  after  the  administration  of  anti- 
spasmodics, and,  in  doubtful  cases,  after  the  use  of  the  galvanic 
current,  all  favor  the  convulsive  nature  of  the  contraction. 

In  this  connection  the  cases  published  by  Ganghofner  are  very  instructive,  both 
of  which  occurred  in  women,  aged  respectively  thirty-nine  and  forty-four  years. 
In  both  patients  there  was  a  bronchocele  of  medium  size,  although  no  special 
signification  could  be  attached  to  this  fact  in  the  etiology  of  the  spasm  ;  in  both 
patients  there  occurred  spasm  of  the  glottis,  particularly  on  introduction  of  the 
sound,  although  the  laryngoscope  revfealed  no  anatomical  changes  in  the  organ.  It 
was  impossible  at  first  to  pass  the  pharyngeal  sound  through  the  spasmodic  stric- 
ture, as  every  attempt  to  do  so  brought  on  paroxysms  of  suffocation.  Galvaniza- 
tion of  the  neck,  in  both  patients,  ))rocluced  a  wonderfully  favorable  result,  and, 
by  its  further  use,  this  result  was  rendered  aj^parcntly  permanent.  After  the  appli- 
cation of  the  galvanic  current,  the  sound  could  be  passed  without  diffii'ulty  as  far 
as  the  stomach.  In  one  case  there  existed  abnormal  sensations  in  the  track  of  the 
auricular  branch  of  the  pneumogastric  nerve. 
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Prognosis. 

The  prognosis  of  tliepnrelg  neurotic  form  may  be  designated 
as  favorable,  since  the  majority  of  such  cases  recover  quite 
rapidly,  and  the  most  obstinate  cases,  notwithstanding  their 
many  years'  duration  and  visible  effect  on  the  nutrition  of  the 
body,  do  not  cause  death.  Power's  case,  quoted  hitherto  by 
many  authors  as  proof  of  the  possible  fatal  result  of  the  spasm, 
cannot  for  reasons  stated  above  be  regarded  as  convincing.  In 
regard  to  the  duration  of  this  affection,  all  predictions  must  be 
made  with  great  caution,  for  the  reason  that  the  spasm,  as  the 
preceding  observations  show,  may  extend  over  a  number  of 
years,  with  continual  remissions  and  exacerbations — indeed,  with 
long  intervals  of  complete  freedom  from  the  affection. 

The  prognosis  of  the  symptomatic  spasm  depends  of  course 
on  the  nature  of  the  primary  disease,  and  on  the  possibility  of 
producing  a  favorable  influence  on  the  same. 

Treatment. 

The  treatment  of  the  idiopathic,  purely  nervous  form  of 
spasm  must,  on  the  one  hand,  be  directed  to  the  general  con- 
dition, the  nervousness,  hysteria,  etc. ;  and  on  the  other  hand, 
must  be  almost  entirely  local.  As  regards  the  latter  form  of 
treatment,  the  greatest  reliance  is  apparently  to  be  placed  on  the 
reduction  of  reflex  sensibility  by  repeated  use  of  pharyngeal 
sounds  of  the  largest  possible  calibre,'  aided  perhaps  by  the 
administration  of  bromide  of  potassium  in  large  doses  (the  effect 
of  which,  in  reducing  the  sensibility  and  reflex  action  of  the 
upper  portion  of  the  alimentary  canal,  according  to  recent  in- 
vestigations by  Krosz  -  and  others,  cannot  be  doubted),  as  well 
as  by  the  application  of  the  galvanic  current.  However,  these 
agents  must  certainly  be  employed  for  a  long  time,  and  their 
use  not  discontinued  too  soon. 

'  In  many  cases  a  single  introduction  of  the  sound,  which  is  allowed  to  remain  for 
some  time  in  the  stricture,  is  sufficient  for  complete  and  permanent  cure. 
'  Archiv  fiir  experim.  Pathologic  und  Pharmakologie.  1870.  Bd.  VI. 
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Paralysis  of  the  (Esophagus  —  Paralysis  (Esophagi  —  Dysphagia 

Paralytica. 

Etiology. 

Our  information  concerning  paralysis  of  the  oesophagus,  and 
of  the  causes  which  produce  it,  is  exceedingly  meagre.  This  is 
due  in  great  part  to  the  rare  occurrence  of  isolated  paralyses 
of  the  oesophagus.  Paralysis  of  the  oesophagus  occurs  fre- 
quently as  part  of  the  phenomena  of  extensive  cerebral  paraly- 
sis, but  is  never  observed  until  a  short  time  before  death,  and 
occurring  in  this  way  with  severe  apoplexy,  bulbar  paralysis, 
and  multiple  cerebro-spinal  sclerosis,  as  a  phenomenon  of  the 
death-agony,  it  is  no  longer  susceptible  of  extended  observation. 

Limited  to  the  oesophageal  wall,  with  or  without  implication 
of  the  laryngeal  and  pharyngeal  muscular  structure,  paralj'-sis 
appears  to  occur  in  connection  with  disease  of  the  central  points 
of  origin  and  branches  of  the  pneumogastric  nerve,  as  well  as  of 
its  peripheral  ramifications,  and  possibly  of  the  spinal  accessory 
nerve.  Diphtheritic  paralysis  of  the  throat  and  larj^nx  seems, 
in  severe  cases  especially,  to  be  attended  by  such  a  condition 
of  the  oesophagus.  Moreover,  syphilitic  infection,  as  well  as 
chronic  plumbism  and  alcoliolism,  severe  concussions  of  the  whole 
body  from  falling  or  slipping,  and  finally,  the  inevitable  catching 
cold,  have  all  been  accused  of  taking  part  in  the  etiology  of  this 
paralysis.  The  atrophy  of  the  muscular  layers,  developed  as  a 
consequence  of  advanced  general  and  partial  dilatation,  leads 
finally  to  a  paralysis  which  is  indeed  of  purely  myopathic  nature. 

Symptomatology  and  Diagnosis. 

The  paralysis  is  developed  suddenly  or  gradually.  The  chief 
symptom  is  the  dysphagia,  which  may  increase  until  the  patient 
is  no  longer  able  to  swallow  solid  food.  The  food  remains  lodged 
at  some  point  in  the  upper  or  lower  portion  of  the  oesophagus, 
and  is  finally  pushed  along  to  the  stomach  by  large  quantities  of 
fluids,  not  without  painful  sensations.  In  other  cases  the  food 
is  regurgitated  after  an  interval,  and  that  in  spite  of  the  most 
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troublesome  efforts  on  the  part  of  the  patient  to  prevent  it. 
Large  morsels  of  food  can  often  be  swallowed  better  than  small 
ones.  Fluids  pass  down  to  the  stomach  with  a  loud,  rumbling 
noise,  which  is  sometimes  audible  at  a  great  distance  from  the 
patient  (dj'sphagia  sonora  of  the  older  writers).  The  erect  posi- 
tion is  much  more  favorable  for  deglutition  than  the  supine.  The 
sound  passes  downward  without  obstruction ;  if  the  instrument 
is  stiff  enough,  the  relaxed  condition  of  the  oesophageal  wall  can 
be  made  out  by  moving  it  from  side  to  side. 

The  auscultatory  phenomena  are  in  general  those  of  diffuse 
dilatation  of  the  oesophagus  ;  the  noise  produced  by  swallowing 
is  slowly  transmitted  downward,  and  ceases  at  the  spot — about 
midway — where  the  food  is  lodged.  Fluids  j)ass  along  with  a 
loud,  rumbling  noise. 

In  the  most  advanced  degrees  of  this  affection,  when  anesthe- 
sia of  the  mucous  membrane  exists  in  connection  with  motor 
paralysis,  the  solid  food  often  remains  for  many  hours  in  the 
03sophagus  without  giving  rise  to  any  other  trouble  than  moder- 
ate oppression  and  palpitation  of  the  heart,  due  to  mechanical 
pressure  on  the  lungs,  pleura,  and  heart.  If  this  alimentary 
thrombus  (Speise-thrombus)  is  not  removed  by  the  succeeding 
meal,  nothing  remains  but  to  push  it  into  the  stomach  with  the 
oesophageal  tube. 

The  diagnosis  of  oesophageal  paralysis  is  always  very  diffi- 
cult ;  according  to  the  cases  observed,  it  seems  chiefly  liable  to 
be  confounded  with  diffuse  dilatation  of  the  oesophagus.  Whether 
an  absolute  distinction  is  possible  in  these  two  rare  conditions 
must  remain  a  question.  As  a  matter  of  course,  a  sudden  onset 
of  the  disturbance  and  simultaneous  paralyses  of  the  muscles  of 
the  pharynx  and  larynx  favor  very  strongly  the  paralytic  nature 
of  the  oesophageal  affection.  When  the  paralysis,  however,  de- 
velops slowly,  without  any  discoverable  cause,  and  is  limited  to 
the  oesophagus,  the  differential  diagnosis  may  be  opposed  by 
insuperable  difficulties. 

The  danger  of  mistaking  it  for  spasm  of  the  oesophagus  can 
always  be  avoided  by  long-continued  observation,  and  especially 
by  objective  examination  frequently  repeated. 
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Prognosis. 

The  prognosis  of  idiopathic  paralysis,  limited  to  the  esoph- 
agus, does  not  appear  to  be  so  unfavorable,  although,  on  account 
of  the  obscurity  of  its  etiology,  it  is  rarely  possible,  in  single 
cases,  to  predict  with  any  certainty.  At  all  events,  cases  of 
recovery  have  been  recorded.  The  diphtheritic  and  the  hys- 
terical here,  as  in  the  pharynx  and  larynx,  are  the  most  favor- 
able forms.  The  paralysis  due  to  syphilis  should  be  amenable 
to  anti-syphilitic  treatment  (Wilson). 

On  the  other  hand,  the  paralyses  which  are  part  of  the  phe- 
nomena of  diseases  of  the  central  nervous  system  invariably  fur- 
nish an  unfavorable  prognosis. 

Treatment. 

Treatment  directed  to  the  cause  will  only  be  possible  in  the 
rare  cases  where  such  causes  are  clearly  understood,  and  even 
then  success  will  rarely  be  attained.  Only  in  the  syphilitic,  hys- 
terical, and  diphtheritic  paralj^'ses.  as  well  as  in  those  resulting 
from  alcoholic  and  lead-poisoning,  will  the  indicatio  causalis 
suffice  for  the  indicatio  morbi.  In  these  latter  forms  strong  gen- 
eral and  local  stimulants  are  mostly  to  be  relied  upon.  Promi- 
nent among  these  stands  the  local  application  of  electricity,  in 
both  forms,  by  means  of  the  pharyngeal  electrode,  which  acts  at 
the  same  time  as  a  mechanical  irritant ;  of  benefit  also  are  power- 
ful hydro  therapeutic  measures  (cold  affusions,  douches  to  the 
chest  and  back),  the  subcutaneous  injection  of  strychnine,  and 
methodical  exercise  of  the  muscles  of  deglutition. 

The  treatment  by  derivatives,  recommended  in  earlier  times 
(fly-blisters,  setons,  actual  cautery),  is  deserving  of  little  confi- 
dence. It  is  scarcely  necessary  to  mention  that,  in  any  consid- 
erable disturbance  of  deglutition,  the  use  of  the  oesophageal  tube 
is  not  to  be  omitted  in  feeding  the  patient. 
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DISEASES  OF  THE  PERITONEUM. 


The  malformations  of  the  peritoneum  present,  for  the  most 
part,  exceedingly  little  clinical  interest ;  some,  however,  are  so 
far  of  importance,  in  that  they  may  give  rise  to  displacement 
and  constriction  of  the  intestines. 

As  these  conditions  have  already  been  fully  considered  in  this 
Cyclopaedia  (Vol.  VII.)  in  discussing  the  displacements  of  the 
intestines,  we  must  refer  for  information  on  this  point  to  the 
chapter  in  question. 


Inflammation  of  the  Peritoneum. 

WaltJier,  De  Morbis  peritonfei.  BeroL  1786.— -S.  G.  Vogel,  Handbuch.  IV.  272. 
1795. — Bichat  (Beclard's  printed  manuscript  of  Bichat's  Cours  d' Anatomic 
path.,  published  by  Boisseau). — Pinel,  in  the  second  edition  of  his  Nosographie. 
Laentiee,  \i\sXo\re  des  inflammations  du  p6rit.  1804;  and  elsewhere. — Case,  in 
Dictionnai re  des  sciences  m6d.  p.  490.  1819. — Portal,\n  Rhein.  Jahbiicher,  Bd. 
I.  St.  2.  S.  117. — Broussais,  Hist,  des  phlegm.  2d  ed.  II.  p.  391. — Louis, 
Recherch.  anat.-path.  1826. — Pemberton,  Pract.  Treatise  on  the  Diseases  of  the 
Abdom.  Viscera.  Transl.  1836. — Abercrombie,  Diseases  of  the  Stomach. —  Cho- 
mel,  in  Dictionnaire  de  m6d.  Tom.  XYl.—Andral,  Clinique  m6d.  Tom.  IV.— 
Gendrin,  Histoire  anat.  des  inflammat.  I.  pp.  131  and  250. — BrigJii,  Rep.  of 
Med.  Cases.  London,  1S27 -Bl.—Scoutetten,  Arch.  g6n.  de  m6d.  III.  497;  IV. 
386  ;  V.  537. — Hodgkin,  Lect.  on  the  Morbid  Anat.  of  Serous  Membr.  Vol.  I. — 
Corrigan,  Dublin  Journal.  1836,  July— Graves  and  Stokes,  Dublin  Hosp.  Rep. 
V.  110. — Scuhr,  in  Hannoeversche  Annalen.  N.  F.  III. —  Logerais,  Refl.  sur 
quelques  observ.  de  perit.  aigue.  ThSsc.  ISiO.—Genest,  Gaz.  mCd.  1832.  Nos. 
107,  110,  and  112.— Beatty,  Dublin  Journal.  1834,  8ept.—E.  Thompson,  Trans, 
of  Med.  and  Surg.  Assoc.   1834.  Yo\.  11  — Badhaiyi,  Lond.  Med.  Gaz.  1835. 

Feb.- To7dmouche,  Gaz.  mdd.  18-12.  — Carswell,  Illust.  fasc.  12.  PI.  3.  Chavi- 

pouillon,  De  la  pCrit.  simple  spont.  Gaz.  des  hop.   1B53.—  Fondeville,  Obs. 
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tVgpancbement  gClatineux  clans  la  cavitC  pdrit.  Ibid. — Ilughes,  Clinic.  Lcct.  on 
the  Nature  and  Treat,  of  Acute  Traum.  Perit.,  tlie  Result  of  the  Rupture  or 
Perforation  of  one  of  the  Hollow  Viscera.  Dublin  Hospital  Gaz.  1,  2,  3.  185G. 
—  C.  Charulon,  Beitr.  z.  Lehre  von  d.  Perit.  185G. — Bonamy,  Note  sur  I'ulc.  et 
la  perf.  du  diaphrag.  dans  la  p6rit.  Joura.  de  la  soc.  acad.  de  la  Loire- 
Inferieure.  XXIV.  177.— Ward,  Perit.  Lancet.  Sept.,  Herrmann, 
Bemerkg.  ilber  d.  Ther.  d.  acut.  Perit.  Med.  Zeitung  Russland's.  10.  1859. — 
V.  Dahl,  Perforationsperit.  mit  gliickl.  Ausg.  Rigaer  Beitr.  Bd.  IV. — Fuerster, 
Ueber  Perit.  in  Folge  purul.  Entziludung  d.  Eileiter.  Wien.  med.  Wochen- 
schrift.  44.  1859. — Second- Fereol,  De  la  perf.  de  la  parol  abd.,  etc.  Tliiise. 
Paris,  1859. — Bourdon,  Calcul.  biliaire,  etc.  Gaz.  dcs  hop,  72.  1859. — Udber- 
slion.  The  Etiolog.  and  Treat,  of  Perit.  Brit.  Med.  Journ.  Dec,  1859. — Fuhr- 
mann,  Diss,  de  perit.  e  perf.  subort.  Vratisl.  1859. — v.  Blazer,  Ein  Fall  von 
Ulcerat.  perf.  der  Gallenblase  durcli  einen  Gallenstein,  etc.  "Wien.  Si3it.  Zeitg. 
1860.  14. — Marten,  Zur  operat.  Behandlung  der  Perit,  Virch.  Arch.  XX. — 
Labalbary,  Gas  remarqu,  de  tymp.  p6rit.  Gaz.  des  hop.  104.  18G1. —  Brizio 
CoccM,  Amora  sulla  cura  della  perit.  con  Tappl.  cont.  de  freddo.  Gaz.  Med.  Ital. 
Lomb.  18G2.  32. — Patenotre,  De  I'empl.  du  collod.  ricin.  contre  la  p6rit.  aigue. 
L'Union  med.  93.  1863. — Habershon,  Path,  and  Pract.  Observ.  on  Dis.  of  the 
Abdomen.  London,  1862, — Breslau,  Ein  ausgezeichneter  Fall  freier  Gasent- 
wickelung  aus  eitriger  Perit,  Wiener  mod,  Wochenschr.  1863. — E.  Cliavffard, 
Etud.  clin.  sur  la  const.  m6d,  de  Tan  1862,  Arch,  g6n.  1863. — Scoda,  Bemcrk- 
ung.  ixber  Peritonit.  "Wien.  allg.  med,  Ztg.  1864.  10  and  12. — M.  Pnidhomme, 
Observ.  de  peritonite  et  considSrat.  sur  la  diag,  de  cette  mal.  Joura.  de  mgd. 
niilit.  1865. — E.  Busch,  Ueber  Behandlung  der  Perit.  rheum.  "Wien.  "Wochenschr. 
79,  1865. — Lehmus,  De  perit.  Diss.  Berol.  1867. — Blachez,  P6rit.  spont.  Gaz. 
des  hop.  1867,  109;  and  Diqmrcque,  De  la  p6rit.  aig.,  ess.  ou  spont.  Ibid.  110. 
— E.  Wagner,  Perit,  durch  eitrigen  Catarrh  u.  Perforat.  d.  rechten  Tuba.  Arch, 
d.  Heilkunde,  1866. — Schweigei'  and  Dogiel,  Ueber  die  Peritonealhohle  uud 
ihren  Zusammenhang  mit  d.  Lymph,  Bericht  d.  sachs.  Gesellsch,  1865;  u. 
Arbeiten  aus  d.  phys.  Anstalt  z.  Leipzig.  1867.—^.  Cyon,  Ueber  die  Nerven 
des  Peritonaeum,  Sitzungsbericht  d.  siichs.  Gesellsch.  d.  "Wisscnsch.  Bd.  XX. 
ll'd.—  Charlonier,  Quelques  consid.  sur  I'etiolog.  de  la  pferit.  aigu^.  ThJise. 
Strassburg,  im^.—SieveTcing,  A  Case  of  Perit.  Lancet.  March  17,  1868.-7%. 
Ballard,  Disease  of  the  Perit.  Transactions  of  the  Patli.  Soc.  XVIII.  99.— 
Lesser,  Peritonitis  diffus  u.  perit.  circumscr.  Diss.  Berol.  1869.— i^roy,  De  la 
p6rit.  spontande.  Paris.  Th&se.  1869,— Z>r'?n//r^way,  Arret  du  testicle  droit  dans 
le  canal  inguinal,  oi:i  il  reste  fix6  par  une  bride  CpiploYque  dcrrifere  laqucUc  une 
anse  intestinale  est  venue  s'Ctrangler,  d'oil  peritonite  et  mort.  Gaz.  des  hop. 
No,  89.  \%(j'd.—Needon,  Perfor.  des  Zwcrchfelles  nach  ausgebr.  Perit,  Wien. 
med.  Presse,  S.  990.  \m^.—Erc.  Oahagni,  Sulla  perit.  ad  essudato  sieroso, 
etc.  Rivista  clinica  di  Bologna.  ISed.—Dutzmann,  Bubo,  Peritonitis,  Tod. 
Wien,  med,  Presse.  No.  26.  1869.— /iT,  F.  Walle,  Omorsakene  tillinflam.  i  buk- 
hinnan  Akad.  Afhandl.  Hclsingfors.  ISQd.—Leon  LabUe,  AdCuite  inguinale 


HISTORICAL  SKETCH. 


219 


suppurCe.  PCrit.  par  propag.  Erysip.  Mort.  Qaz.  dcs  hop.  No.  111.  1809. — G. 
Mancini,  Peritouite  suppiimt.,  complic.  ailocclus.  intest.  da  coprost.  Riv.  clinic, 
di  Bologna.  1870. — A.  Areas,  Ein  nierkwiirdiger  Verlauf  von  Perit.  unter  dcm 
Einfl.  dor  localen  Aniisth.  Deutsche  Klinik.  29.  1870.  —  Wamstjtrna,  Vc\  t.  y'ld 
perit.  Notisblad  for  liikare  och  farmac.  1809. — Let'chouUet,  Note  sur  un  cas  de 
biibon  iliaque  suivi  de  p6rit.  Gaz.  hebd.  de  m6d.  et  de  chir.  1870. — Ileijmann, 
De  la  p6rit.  spont.  Gaz.  dcs  hop.  62.  180G. — O.  F.  Giles,  Gonorrhoea  and  Perit. 
Brit.  Med.  Journal.  April.  29,  1871.— iV.  JDobson,  Gonorrhoea  and  Perit.  76. 
May.  Ibid. — R  W.  Egan,  Perit.  meret.  Ibid. — Meniere,  Note  sur  un  point 
d'anat.  path,  du  tube  digest.  Bull,  de  I'Acad.  XXXV.  p.  854. — Lange,  Eigen- 
thiiml.  Verlauf  einer  Perit.  Berl.  kl.  Wochenschr.  1871.  7. — E.  Winge,  Perit. 
behandlet  med.  Paracenth.  Norsk  Magaz.  f.  Liigevidensk.  R  Bd.  1.  241. — 
Loebel,  Zur  Aetiologie  u.  Diagnostik  dcs  Perit.  Wiener  med.  Presse.  1871.  2. — 
Dessaiier,  Perit.  in  Folge  purul.  Entziindung  der  Eileiter.  Monatsschr.  f. 
Geburtskde.  Bd.  27. —  Vogelsang,  Perit.  suppurat.  mit  Perfor.  des  Nabels. 
Memorab.  No.  3.  1872. — H.  Luce,  A  Case  of  Peritonitis  with  Singular  Complic. 
Boston  Med.  and  Surg.  Journ.  July,  1872. — A.  Weil,  Peritonite  par  propag.  sL 
la  suite  d'un  absc^s  p6rin6al.  Gaz.  des  hop.  89.  1872. —  Vidal,  Emploi  de  la 
t6r6binthine  ^  I'extfir.  dans  le  trait,  de  la  pCrit.  Ibidem.  No.  18. — Stejjhanesco, 
Quelques  considerations  sur  le  p6rit.  au  point  de  vue  chir.  These.  Strassburg, 
1870. — Jiilien,  Contribut.  a  I'gtude  du  p6rit.,  ses  nerfs  et  leurs  termin.  Lyon. 
Gaz.  med.  10.  1872. — Heckford  and  Bathursi- Woodman,  Introd.  of  Irrit.  Fluids 
within  the  Perit.  Cavit.  Mod.  Presse.  June,  1872. — Kundrat,  Ueber  die  krankh. 
Veriinderuugen  der  Endoth.  Oest.  med  Jahrb.  2.  1871. — E.  Klein  and  Burdon 
Sanderson,  Zur  Kcnntniss  der  Anat.  der  serosen  Hiiute  im  norm,  und  pathol. 
Zust.  Med.  Central-Bl.  X.  1872.-7.  M.  Bigeloio,  Rheumatic  Perit.  Philad. 
Med.  Tim.  May,  1ST3.— Julius  Garbiel,  Enteroperit.,  etc.  Wien.  med.  Presse. 
9.  18T3.—Kobryner,  Perit.  aigue  trait,  avec  succ.  au  moyen  des  mere.  Bull, 
gen.  de  therap.  Sept.  lS73.—Morin,  Perit.  rhumat.  Gaz.  des  hop.  52.  1873.— 
H.  Desplats,  De  la  perit.  rhum.  I'Union  med.  89.  1873.— Traiile,  Ges.  Abhand- 
lungen.  Berlin.  1871. —  Wagner,  Fall  einer  eigenthiiml.  Affect,  des  Diiundarmes 
u.  d.  Mesenterialdriisen,  vielleicht  durch  Spulwiirmer  veranlasst.  Wunderlicli's 
Archiv  d.  Ileilk.  1857.  A.—Friedrich,  Die  Paracent.  des  Unterleibs  bei  Darm- 
perf oration  im  Abdominaltyphus.  Berlin.  \8Q1.—Canstatt,  Spec.  Path.  IV.  3. 
IS'ko. —Bamberger,  in  Virchow's  Handb.  der  spec.  Path.  VI.  1.— Henoch,  Krank- 
heiten  des  Unterleibs.—  Wunderlich,  Spec.  P^jithologie.  III.  3. 


The  symptoms  attendant  on  inflammation  of  the  peritoneum 
remained  for  a  long  time  not  understood.  In  accounting  for  the 
phenomena,  an  accidental  and  secondary  part  only  was  attrib- 
uted to  the  serous  membrane,  the  various  cases  of  the  disease 
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being  described  as  iiifiammations  of  the  abdominal  viscera,  more 
especially  of  the  intestinal  canal,  as  the  disturbance  of  the  func- 
tions of  this  latter  was  what  attracted  most  attention.  The 
serous  covering  was  believed  to  be  necessarily  involved  in  the 
processes  occurring  in  the  viscera  themselves. 

Although  mention  is  made  of  peritonitis  by  the  older  writers, 
they  still  seem  to  consider  an  independent  symptomatology  im- 
possible (for  example,  Cullen,  in  his  First  Lines)  ;  and  even  ana- 
tomical observations,  by  which  the  existence  of  peritonitis  was 
demonstrated,  were  not  sufficient  at  first  to  remove  this  idea. 

Hence,  Gasc,  writing  in  the  year  1809  in  the  Dictionnaire  des 
Sciences  Medicales,  is  right  in  ascribing  to  his  own  time— a  period 
of  scarcely  twenty  years — the  first  stage  in  the  development  of 
our  knowledge  of  peritonitis.  An  attempt  was  made  at  the  close 
of  the  last  century  by  some  medical  men — Walther,  P.  Frank, 
and  S.  G.  Vogel,  in  particular — to  raise  to  the  dignity  of  an  inde- 
pendent disease  inflammation  attacking  the  serous  membrane. 
The  facts  in  question  first  received  general  recognition  through 
Bichat.  Actual  fact  could  no  longer  be  cried  down  by  weighty 
opinions,  such  as  Portal's,  who,  resting  on  Morgagiii's  authority 
and  Haller's  decision  as  to  the  non-irritability  of  the  peritoneum, 
disputed  the  independence  of  peritoneal  symptoms,  and  brought 
up  as  evidence  the  painlessness  of  the  abdomen  in  chronic  peri- 
tonitis. 

A  number  of  very  careful  observations  on  peritonitis  were 
published  by  Laennec,  which  added  considerably  to  the  elucida- 
tion of  the  subject.  Corvisart,  Bayle,  Gasc,  and  others  did 
important  service  in  removing  previously  existing  errors,  and  in 
separating  anatomically  peritonitis  from  inflammation  of  the 
abdominal  viscera.  The  objections  raised  by  M.  Gastellier  and 
others  were  no  longer  capable  of  producing  any  effect. 

Owing  to  Broussais,  the  clinical  aspect  of  peritonitis  attained 
to  a  certain  degree  of  completeness,  as  he  took  chronic  peritonitis 
more  fully  into  account.  From  his  time  the  views  then  held 
have  undergone  a  gradual  transformation  into  those  of  the  pres- 
ent day,  owing  to  the  light  afforded  by  anatomical  observation 
and  the  histological  investigation  of  the  serous  membranes.  The 
former  clinical  subdivision  into  enteritis  substantialis  and  peri- 
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tonitis  enterica,  as  well  as  the  arbitrary  and  subtle  localization 
of  peritoneal  inflammation,  has  by  degrees  vanished  from  our 
hand-books. 

The  peritoneum  is  histologically  analogous  to  the  other  serous 
membranes  of  the  body.  It  represents  a  large  lymph-space, 
into  Avhich  the  greater  part  of  the  abdominal  viscera  project. 
Thus,  the  splitting  of  the  serous  membrane  into  two  layers 
affords  the  great  requisite  mobility  to  the  viscera  covered  by  it. 
Each  of  these  layers  is  covered  by  endothelium  ;  and  the  spaces 
occurring  in  this — the  so-called  stomata — lead  into  the  Ij^mph- 
canalicular '  system  in  the  subjacent  connective  tissue. 

This  correspondence  in  morphological,  and,  in  a  great  part 
also,  functional  relationship,  in  no  way  precludes  the  peritoneum 
from  being  much  less  frequently  the  seat  of  idiopathic  inflamma- 
tion than  is  the  case  with  other  serous  membranes,  as,  for  exam- 
ple, the  pleura.  The  reasons  why  the  serous  membranes  should 
exhibit  so  varied  a  behavior  are  not  yet  understood  ;  they  may 
depend  upon  minor  differences  in  the  serous  membranes  them- 
selves, or  upon  dissimilar  influences  in  their  local  relations. 

The  peritoneum  possesses  a  very  great  extent  of  surface  ;  it  is 
the  largest  serous  cavity  in  the  body.  Hence,  as  extent  is  a  most 
important  element  in  the  significance  of  any  process,  diffuse 
peritonitis  must  ever  be  regarded  as  serious.  To  this  must  be 
added  the  tendency  in  the  abdominal  viscera  to  partake  of  any 
affection  of  the  serous  membrane — a  state  of  things  which  for 
many  a  day  stood  in  the  way  of  a  correct  explanation  of  the 
symptoms. 

Acute  Diffuse  Peritonitis.  ' 

L-uiou-oiiihuiiLiioAL  jwicTY 

Pathogenesis  and  Etiology. 

Diseases  of  the  peritoneum  are  of  much  more  frequent  occur- 
rence in  the  female  than  in  the  male,  and  this  is  due  to  the 
manner  in  which  the  various  parts  of  the  sexual  organs  in  the 
female  are  related  to  it,  the  uterus  projecting  partially  into  the 
abdominal  cavity,  and  the  Fallopian  tubes  opening  freely  into  it. 


'  Saftkanalchen.    I  adopt  Klein's  translation  as  the  most  adequate.  Tr. 
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Hence,  in  the  several  functions  of  these  parts,  menstruation, 
l^regnancy,  delivery,  and  the  puerperal  state,  the  peritoneum  is 
very  intimately  concerned,  and,  consequently,  is  more  liable  to 
inflammation  than  is  ever  the  case  in  the  male. 

Actually  idiopathic  inllamniation  of  the  peritoneum  is,  as  has 
been  already  urged  by  Louis,  a  very  rare  disease.  Most  cases 
may  be  traced  to  pathological  conditions  in  organs  invested  by 
peritoneum,  and  lience  are  secondary. 

The  greater  the  care  in  the  anatomical  examination,  the  smaller  the  number  of 
those  cases  of  jjeritonitis  "which  may  be  looked  upon  as  spontaneous  ;  post-mortem 
examination  generally  points  to  a  connection  with  some  primary  cause.  From  this 
circumstance,  the  very  existence  of  idiopathic  peritonitis  has  come  to  be  doubted. 
An  absolute  denial  of  its  existence  is,  however,  so  far  in  advance  of  actual  demon- 
stration, that  isolated  cases  do  now  and  then  occur  in  which  the  most  minute 
anatomical  examination  is  unable  to  discover  any  connection  with  disease  of  the 
abdominal  organs  or  neighboring  parts.  We  are  forced  to  regard  cases  of  this 
kind,  for  the  present  at  least,  as  idiopathic  peritonitis. 

As  long  as  the  question  as  to  the  occurrence  of  purely  idio- 
pathic peritonitis  remains  undecided,  we  must  be  very  cautious 
in  admitting  as  exciting  causes  all  that  is  generally  held  account- 
able for  producing  it.  Amongst  these  are  to  be  found  excesses 
in  diet,  and,  most  frequently  of  all,  cold ;  and,  in  connection 
with  this  latter,  spontaneous  peritonitis  is  considered  equivalent 
to  rheumatic  peritonitis.  Taking  all  tlie  cases  into  account,  this 
mode  of  production  is  not  rare,  and  the  scanty  data  as  to  epi- 
demics (Frank,  also  in  Diet,  des  Sc.  Med.)  suggest  the  probability 
of  some  mistake. 

Those  stray  cases  also  which  occur  in  the  course  of  acute 
rheumatism  are  considered  by  many  as  rheumatic  peritonitis, 
analogous  to  pleuritis  and  pericarditis.  Cases  of  this  kind  were 
recorded  b}^  MacDowel  and  by  Andral,  and  the  more  recent 
literature  also  contains  notices  of  such  cases. ^  It  is  undoubtedly 
an  exceedingly  rare  complication  of  acute  articular  rheumatism, 
and  cases  of  this  kind  do  not  strictly  come  under  the  category 
of  idiopathic  peritonitis,  as,  indeed,  further,  they  are  said  to  be 
distinguished  from  other  forms  of  the  disease  by  the  favorable 
nature  of  the  course  they  run. 


^  E.  g.,  U.  Dcsplats,  L'Union  med.  1873.  No.  89. 


ACUTE  DIFFUSE  PERITONITIS. 


223 


Similarly,  peritonitis  occurring  as  a  sequence  of  some  severe 
general  morbific  process  cannot  be  considered  spontaneous.  Such 
occurs  in  particular  in  pyjemia,  sometimes  also  in  the  acute 
exanthemata  and  other  infectious  diseases,  and  may  be  regarded 
as  dependent  on  the  general  infection,  or  possibly  they  may  be 
produced  by  a  local  infection  in  the  course  of  lympliangitis. 

In  the  course  of  some  chronic  diseases,  also — chronic  Bright' s 
disease,  for  example,  and,  perhaps,  also  scurvy — peritonitis  is 
comparatively  frequently  observed. 

Whether  this  increased  tendency  to  peritoneal  inflammation  in  chronic  degenera- 
tion of  the  kidneys  is  to  be  ascribed  to  the  altered  constitution  of  the  blood — hy- 
drajmia,  retention  of  the  constituents  of  urine — or  to  the  mechanical  element  of  dis- 
tention of  abundant  serous  infiltration,  and  stagnation  of  blood,  due  to  the  pressure 
of  the  ascites,  cannot  yet  be  determined ;  for  both  views  there  exist  reasons  pro  and 
contra.  We  generally  find  the  peritoneum  thickened  and  swollen  after  old-standing 
ascites ;  nevertheless  a  terminal  peritonitis  is  more  frequently  met  with  in  cases  of 
Bright's  disease  than  in  dropsy  from  any  other  cause. 

In  293  post-mortems  collected  by  Frerichs,  peritonitis,  in  connection  with 
Bright's  disease,  occurred  33  times;  in  114  cases  in  the  Stadtlazareth,  in  Danzig, 
there  were  13  of  peritonitis.  Those  persons,  however,  in  whom  pregnancy  and 
nephritis  are  combined,  seem  to  be  predisposed  to  peritonitis  in  a  very  special 
degree. 

In  the  last-mentioned  conditions,  some  special  excitant  from 
without  is  probably  required  for  the  production  of  inflammation, 
and  hence  we  speak  of  an  "increase  in  disposition."  We  may 
also  set  down  the  occurrence  of  an  exalted  tendency  to  inflam- 
mation in  connection  with  other  unimportant  deviations  from  the 
normal  condition  of  the  serous  membrane,  or  of  individual  abdo- 
minal viscera.  Under  this  head  maybe  enumerated,  more  par- 
ticularly, menstruation,  pregnancy,  and  the  puerperal  state,  as 
well  as  the  previous  existence  of  peritonitis,  perhaps  also  ffecal 
accumulations,  the  use  of  drastic  cathartics,  and  the  like. 

In  these  cases,  the  existence  of  a  contemporaneous  cold  must  not  be  lost  sight  of. 
We  meet  with  cases  of  menstrual  peritonitis  where  this  relationship  can  scarcely  be 
doubted,  so  definitely  and  immediately  did  cause  and  effect  follow  on  one  another. 

Injuries  of  various  kinds  may  be  followed  directly  or  remotely 
by  peritonitis.  Anything  further  on  this  point  belongs  to  the 
region  of  surgery. 
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Authorities  are  not  agreed  as  to  how  far  the  peritoneum  feels  and  resents  injury 
and  interference.  The  results  obtained  in  the  lower  animals  are  not  directly  appli- 
cable to  man ;  we  find  in  many  animals  that  the  tendency  to  reaction  is  decidedly 
very  slight.  In  the  case  of  man,  modern  surgery  has  shown  that  most  extensive 
interference  with  the  iDcritoneum  may  be  borne  without  reaction.  Tapping  of  the 
abdomen,  or  puncture  of  the  intestine  with  a  fine  trocar,  to  let  out  intestinal  gas,  is 
very  seldom  followed  by  peritonitis.  Very  different  is  the  behavior  in  the  case  of 
foreign  bodies,  especially  those  substances  which  act  as  irritants  of  a  chemical  or 
infectious  nature,  which,  if  they  but  gain  access  to  the  peritoneum,  rapidly  induce 
diffuse  inflammation. 

The  instances  in  wliicli  we  meet  witli  all  tlio  various  predis- 
posing causes  already  mentioned,  are  but  few  in  number  in  com- 
parison with  those  cases  in  which  the  peritonitis  is  secondary, 
brought  about  by  various  abnormal  processes  in  the  abdominal 
viscera.  The  reason  why  the  peritoneal  investment  is  so  fre- 
quently involved  may  be  readily  understood  if  we  bear  in  mind 
the  real  significance  of  the  serous  membrane.  We  must  remem- 
ber that  the  connective  tissue  stroma  of  the  organs  and  the  se- 
rous membrane  form  one  continuous  whole,  and  that  therefore 
the  two  layers  of  peritoneum  cannot  be  looked  upon  as  inde- 
pendent structures. 

The  various  pathological  processes  may  give  rise  to  local  in- 
flammation wherever  they  spread  to  the  serous  membrane.  The 
circumscribed  peritonitis  thus  set  up  may,  in  its  further  course, 
remain  circumscribed,  or  it  may  extend  and  become  diffuse. 

The  manner  in  which  a  previously  localized  inflammation  extends  may  be  under- 
stood ])y  supposing  that  the  primary  irritant  and  the  products  of  the  inflammation 
are  being  continually  moved  onward  by  the  motions  of  the  serous  layers,  and  that 
thus  fresh  portions  of  the  serous  membrane  are  continuously  brought  into  contact 
therewith,  and  become  to  a  certain  extent  impregnated.  Or  else  the  further  exten- 
sion may  occur  by  the  transport  of  irritant  material  by  means  of  the  lymphatic 
vessels.  A  simple  extension  of  inflammation,  per  continuitatem,  appears  not  to  be 
thought  of,  as  otherwise  it  would  be  diflicult  to  understand  the  protective  import- 
ance of  general  adhesions. 

Accordingly,  two  principal  conditions  exist  which  materially  influence  the 
extension  of  inflammation.  One  of  these  is  the  clement  of  time  ;— the  more  slowly 
any  process  attacks  the  peritoneum  the  more  surely  will  a  general  protective  adhe- 
sion be  produced.  Secondly,  it  is  a  matter  of  importance  whether  infecting  sub- 
stances are,  or  arc  not,  disseminated  through  the  lymphatic  vessels. 
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In  other  cases  of  secondary  peritonitis,  where  the  action  of 
the  irritant  is  very  intense  and  sudden,  or  occurs  simultaneously 
in  several  places,  the  inliammation  may  be  diffuse  from  the  out- 
set. This  most  frequently  occurs  when  foreign  bodies  and  sub- 
stances which  act  chemically  get  into  the  peritoneal  cavity.  We 
may  place  in  this  category  fjeces  and  fa3cal  calculi,  bile  and 
gall-stones,  intestinal  gas,  worms,  urine  and  urinary  calculi, 
material  from  the  Fallopian  tubes  and  the  uterus,  the  contents 
of  abscesses  and  cysts,  and  in  a  certain  sense  also  blood.  It  sel- 
dom happens  that  irritating  substances  from  without  get  into 
the  peritoneal  cavity. 

As  these  cases  occur  as  the  result  of  ruptures  and  perfora- 
tions of  membranous  canals  they  are  described  under  the  title  of 
Peritonitis  from  Perforation. 

The  processes  in  the  abdominal  viscera  and  the  neighboring 
organs,  which  are  most  frequently  concerned  with  the  produc- 
tion of  peritonitis,  are  fully  discussed  under  the  pathology  of 
the  various  organs  in  question ;  hence,  I  shall  only  enumerate 
briefly  those  of  most  frequent  occurrence. 

1.  Stomach  and  intestine.  In  every  case  of  occlusion  of  the 
intestine,  whether  from  the  twisting,  bending,  or  compression  of 
the  gut,  or  from  ftecal  accumulation,  as  also  in  every  case  of 
incarceration  and  invagination,  the  serous  membrane  becomes 
inflamed,  generally  as  the  result  of  a  disturbance  or  interruption 
of  the  circulation,  which  may  lead  to  circumscribed  gangrene. 
The  amount  of  inflammation  set  up  in  the  peritoneum  in  these 
cases  is  not  always  the  same,  but  depends  upon  the  extent  of 
the  occlusion  and  the  extent  of  the  disturbance  in  the  circula- 
tion. Frequently  a  circumscribed  peritonitis  only  is  produced, 
and  this,  in  particular,  is  more  often  the  case  in  invagination  and 
compression,  and  also  in  incarceration  in  a  hernia  sac,  than  the 
occurrence  of  diffuse  peritonitis. 

The  various  cases  of  ileus  present  a  very  varied  aspect,  accord- 
ing as  the  part  taken  by  the  peritoneum  is  more  or  less  intense, 
the  degree  and  extent  of  the  secondary  peritonitis  being  a  very 
essential  item  in  the  symptoms  in  these  cases.  (The  subject  of 
displacement  and  constrictions  of  the  intestine  is  fully  discussed 

in  Vol.  VII.  of  this  Cyclopfedia,  to  which  the  reader  is  referred.) 
VOL.  vin.-i5 
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Ulcerative  processes  in  the  stomach  and  intestine  may,  with 
or  witliout  perforation,  lead  to  peritonitis.  Complete  oblitera- 
tion and  adhesions  from  a  previous  circumscribed  peritonitis  are 
of  much  import,  particularly  in  the  case  of  ulceration,  as  in  the 
first  j)lace  they  diminish  the  tendency  to  rupture  by  increasing 
the  capability  of  resisting  the  pressure  from  within;  and  sec- 
ondly, when  the  rupture  has  actually  taken  place,  they  tend  to 
prevent  the  contents  from  passing  into  the  peritoneal  cavity. 
The  adhesions  may  doubtless  subsequently  be  broken  down  and 
destroyed,  and  then  ru^Dture  ensues. 

The  perforating  gastric  nicer  and  the  rare  duodenal  ulcer 
have  the  general  tendency,  owing  to  their  origin  in  hemorrhagic 
infarctions,  finally  to  break  through  the  serous  membrane.  If  a 
firm  adhesion  have  been  established  with  a  neighboring  hollow 
viscus,  i\.  fistula  hlmucosa  will  ensue  as  the  result  of  further  arro- 
sion  from  the  digestive  fluids,  and  even  in  the  case  of  adhesion 
with  a  solid  viscus,  this  last-mentioned  process  may  ultimately 
eat  through  it. 

The  perforation  of  the  circular  ulcer  generally  occurs  as  a 
round,  wide  opening,  and  thus  a  great  deal  of  material  passes 
out.  The  same  most  frequently  is  the  case  in  duodenal  ulcers 
and  in  the  ulcers  of  the  anterior  wall  of  the  stomach,  because 
the  extensive  mobility  of  this  part  tends  to  prevent  adhesion.' 
Ulcerations  in  the  stomach  and  duodenum  which  occur  as  the 
results  of  corroding  and  caustic  substances,  must  at  the  outset 
have  involved  the  tissue  very  deeply  to  perforate  the  serous 
membrane ;  the  arroding  influence  of  the  secretion  is  decidedly 
less  in  this  case  than  in  hemorrhagic  infarction. 

The  peritonitis  which  complicates  the  course  of  enteric  fever 
(Vol.  I.),  is  for  the  most  part  connected  with  typhoid  ulcers, 
and  in  a  few  instances  with  other  causes  of  irritation,  exudation 
from  the  mesenteric  glands,  rupture  and  disintegration  of  the 
abdominal  muscles,  enlargement  and  rupture  of  the  spleen,  etc. 
The  perforation  of  a  typhoid  ulcer  is  comparatively  rare  ;  these 
ulcers  may,  however,  induce  peritonitis  by  cell-proliferation  ex- 
tending to  the  serous  membrane  without  causing  any  perforation 
of  it. 

'  Eindjleisch,  Lehrb.  der  pathol.  Qewebelehre.  3.  Aufl.  p.  226. 


ACUTE  DIFFUSE  PERITONITIS. 


227 


In  the  severe  diphtheritic  form  of  d3^sentery,  a  circumscribed 
inflammation  of  the  serous  covering  of  the  part  of  tlie  gut  at- 
tacked is  the  rule,  and  from  this  general  peritonitis  may  arise. 
Perforation  seldom  occurs  as  the  result  of  the  deep  extension  of 
the  necrosis. 

Phlegmonous  inflammations  of  the  stomach  and  intestine,  on 
account  of  their  rarity,  do  not  call  for  much  consideration  ;  still 
they  readily  extend  to  the  peritoneum.  More  important  are  the 
catarrhal  and  stercoraceous  ulcers.  These,  after  healing,  may, 
from  their  great  extent,  lead  to  stenosis  of  the  gut  with  its 
several  consequences ;  and  thus  stasis  above  the  stricture  may, 
by  exudation,  produce  peritonitis,  similarly  with  syphilitic  pro- 
cesses in  the  intestine. 

It  is  not  often  that  carcinoma  of  the  stomach  and  intestines, 
as  also  tubercular  and  caseous  ulceration,  leads  to  a  simple  dif- 
fuse peritonitis.  These  processes  very  uniformly  extend  to  the 
peritoneum.  They  may  perforate  or  induce  strictures,  and 
thereby  cause  a  rupture  of  the  brittle  tissue.  Nevertheless  these 
are  comparatively  rare  causes,  because  these  processes  run  a 
chronic  course  and  tend  to  produce  adhesions.  ( Vide  Tubercu- 
lar and  Carcinomatous  Peritonitis.) 

Foreign  bodies  may  pass  out  into  the  peritoneum  at  any  spot 
of  the  digestive  canal,  according  to  circumstances,  either  with  or 
without  previous  ulceration.  The  presence  of  a  diverticulum  or 
of  anything  that  tends  to  produce  stagnation  is  an  important 
favoring  circumstance.  Intestinal  calculi  and  parasites  may  act 
as  foreign  bodies. 

In  connection  with  perforation  we  sometimes  find  round  worms  in  the  perito- 
neum, either  free  or  in  depressions — the  so-called  worm  abscesses.  In  the  majority 
of  tliese  cases  the  state  of  afPairs  is,  that  perforation  has  occurred  as  the  result  of 
some  other  cause,  and  that  subsequently  the  parasites  have  wandered  out  through 
the  opening.  The  lumbrici  can  only  cause  perforation,  either  when  an  enormous 
mass  of  them  is  collected  at  any  part  of  the  intestinal  tube  (Monditire),  or  in  the 
case  of  their  wandering  into  some  narrow  canal.  That,  however,  these  worms 
should  perforate  the  intestinal  wall  or  separate  the  various  layers  from  one  another 
is  at  least  very  unlikely,  and  it  is  certainly  not  definitely  proved  by  the  records  in 
point.  Similarly  improbable  appear  the  statements  that  round  worms  were  found 
free  in  the  peritoneal  cavity  after  death,  without  perforation  and  without  perito- 
nitis. 
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As  regards  vegetable  parasites  it  may  be  mentioned  that  in 
mycosis  intestinalis  a  considerable  exudation  may  raj^idly  take 
place  into  the  peritoneal  cavit}^ 

The  region  of  the  caecum,  together  with  tlie  vermiform  pro- 
cess, presents  a  favorite  locality  for  the  occurrence  of  general  and 
circumscribed  peritonitis;  and  to  so  great  an  extent  is  this  the 
case,  that  experienced  practitioners  have  laid  it  down  as  a 
maxim,  that  in  every  case  of  secondary  j)eritonitis,  especially  in 
the  male,  we  must  first  suspect  hernia,  and  secondly,  some  affec- 
tion of  the  vermiform  process.  The  various  inflammatory  con- 
ditions of  the  caecum  and  vermiform  process,  together  with  the 
exudation  phenomena,  are  comprehended  under  the  title  T3'phli- 
tis.  The  inflammation  of  the  areolar  tissue  in  this  region  out- 
side or  behind  the  peritoneum, — perityphlitis, — may  also,  though 
less  frequently  than  typhlitis,  reach  the  peritoneum ;  and  still 
less  frequently,  inflammations  situated  behind  the  fascia  iliaca, 
as  in  the  case  of  psoas  abscess  (compare  the  chapters  on  Typhlitis, 
Perityphlitis,  and  Cold  Abscess).  The  rectum,  in  its  lower  por- 
tion at  least,  which  possesses  no  peritoneal  covering,  has  com- 
paratively little  to  do  with  the  production  of  peritonitis.  As  is 
well  known,  it  is  only  the  portion  from  the  sigmoid  flexure  to 
Douglas's  folds,  where  the  rectum  passes  through  the  pelvic 
fascia,  that  it  has  any  peritoneal  investment,  and  this  superiorly 
is  complete  and  interiorly  is  incomplete.  Ulceration  in  the  lower 
part  of  the  rectum  and  inflammation  in  the  posterior  and  lateral 
areolar  tissue  are  principally  concerned  in  the  production  of 
fistulae  {mcle  Pelvic  Abscess).  Strictures  of  the  rectum — and  of 
these  most  frequently  the  carcinomatous — may  occur  in  the 
npper  portion,  and  thus  produce  all  the  accompanying  phenom- 
ena ;  and  further,  peritonitis  may  occur  as  the  result  of  opera- 
tive interference  and  forcible  distention. 

2.  The  spleen  may  give  rise  to  peritonitis  either  through 
infarctions  which  have  become  markedly  fluid,  through  abscesses 
with  or  without  rupture  of  the  capsule,  and  by  rupture  of  the 
spleen  itself.  In  this  last  case,  however,  death  generally  super- 
venes very  quickly,  and  even  in  instances  which  have  run  a  more 
protracted  course  there  is  often  no  trace  of  peritonitis.'  

'  Vigki,  Arch,  gen.  1844.    See  also  Henoch  and  Bamberger. 
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3.  The  liver  frequently  gives  rise  to  peritonitis  through  the 
occurrence  of  hepatic  abscess. 

Frcrichs  mentions  a  collection  of  cases  by  Louis,  including  162  fatal  cases,  in 
14  of  which  perforation  into  the  peritoneum  had  occurred.  According  to  More- 
head  perforation  occurred  only  twice  in  140  cases,  whereas  general  peritonitis 
occurred  fourteen  times,  and  circumscribed  seven  times.  In  cases  like  these  last 
the  sacculation  of  the  effusion  and  burrowing  of  the  pus  may  take  place  as  described 
by  Cambay  and  Haspel. 

The  echinococcus  tumor  generally  leads  to  peritonitis  only 
when  it  bursts  into  the  peritoneum,  which  most  frequently  occurs 
as  the  result  of  external  violence,  and  seldom  spontaneously.  In 
the  few  cases  of  multilocular  echinococcus  which  have  been 
observed,  a  purulent  effusion  was  several  times  found  in  the 
peritoneal  cavity. 

Chronic  interstitial  hepatitis  leads  constantly  to  a  firm  fibrous 
thickening  of  the  covering  of  the  liver  (perihepatitis) ;  this  is 
rarely  followed  by  a  terminal  peritonitis,  although  the  ascites 
and  the  general  disturbance  of  the  nutritive  functions  may  be 
regarded  as  predisposing  to  such  a  result.  The  same  is  true  of 
the  sjT-philitic  liver  and  of  amyloid  degeneration. 

The  gall-ducts  may  give  rise  to  peritonitis  by  occlusion  of 
their  lumen,  particularly  by  concretions,  with  consequent  ulcera- 
tions. Rupture,  which  may  thus  be  produced  by  a  foreign  body, 
has  also  been  observed  to  follow  an  ulceration  of  the  gall-bladder 
independent  of  gall-stones  ;  some  few  such  observations,  at  least, 
are  to  be  met  with  in  the  literature  of  the  subject.  Carcinoma, 
as  in  the  case  of  other  abdominal  organs,  may  in  the  liver  also 
spread  to  the  serous  membrane  (less  frequently  in  the  case  of 
small  secondary  cancerous  nodules  in  the  liver),  but  a  diffuse 
sero-fibrinous  peritonitis  is  not  a  frequent  result,  and  a  purulent, 
the  exception  (Frerichs). 

4.  The  kidneys  and  urinary  passages  maj^  give  rise  to  peri- 
tonitis from  suppuration,  nephritis,  and  pyelitis,  from  calculi, 
from  perforation  of  the  ureters,  and  from  perinephritis.  The  in- 
flammation resulting  from  an  escape  of  urine  into  the  peritoneal 
cavity  is,  moreover,  intensely  violent.  From  the  bladder  phleg- 
monous inflammation,  cystitis,  and  pericystitis  may  extend  ;  and 
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further,  cancer  of  the  bladder  may  lead  to  peritonitis.  On  the 
other  hand,  rupture  of  the  bladder  from  the  simple  pressure 
of  the  contained  urine  is  not  possible  if  the  wall  of  the  bladder 
be  healthy ;  it  can  only  occur  from  traumatic  causes,  and 
through  destruction  and  gangrene  of  the  wall  of  the  bladder ; 
moreover,  abscesses  in  and  around  the  wall  of  the  bladder  may 
burst  into  the  peritoneal  cavity.  Abscesses  of  the  vesiculi  semi- 
nales  have  also  been  observed  to  give  rise  to  peritonitis.' 

5.  The  pancreas  may  very  occasionally  give  rise  to  peritonitis 
from  abscesses  and  also  perhaps  from  calculi  in  its  ducts. 
Hemorrhage,  almost  without  exception,  produces  instantaneous 
death. 

6.  From  the  dia'pliragm  and pleiorce  peritonitis  maybe  set  up 
by  the  perforation  of  a  pulmonary  abscess  or  a  purulent  pleural 
effusion.  It  is  very  hard  to  decide  whether  the  peritonitis  which 
supervenes  on  pleuro-pneuinonia  or  pleurisy,  with  an  intact  dia- 
phragm, is  to  be  regarded  as  an  extension  of  the  inflammation 
through  the  diaphragm,  or  as  an  accidental  coincidence.  The 
echinococcus  of  the  lung  may  break  into  the  jDeritoneum. 

7.  The  blood-vessels  of  the  abdomen  (aneurisms  of  abdominal 
aorta  and  of  some  of  its  branches have  not  the  great  tendency 
to  produce  acute  inflammation  of  the  peritoneum,  which  might 
to  a  certain  extent  be  expected,  a  priori,  from  the  way  in  which 
the  aneurismal  sac  affects  the  tissues  in  its  neighborhood.  Ex- 
perience teaches  us  that,  as  a  rule,  they  produce  but  circum- 
scribed inflammation,  thickening,  and  adhesion,  as  also  circum- 
scribed suppuration.  The  short  space  of  time  which,  as  a  rule, 
though  not  universally,  intervenes  between  the  patient's  death 
and  the  uplifting  of  the  peritoneum  by  the  rupture  of  the  sac 
into  or  behind  the  abdominal  cavity,  is  opposed  to  the  occurrence 
of  peritonitis.  Embolism  in  branches  of  the  abdominal  aorta,  if 
the  plug  be  of  an  infectious  character,  may  be  followed  by  peri- 
tonitis.' Phlebitis  and  periphlebitis  are  of  moment  in  the 
production  of  peritonitis  principally  as  conducting  paths  of 

'  Med.  Chirurg.  Transact.  Vol.  XXXIII. 

»  Lebert,  Ueber  das  Aneurysma  der  Bauchaorta  vmd  ihrer  Zweige.  Berlin,  1865. 
»  Virchow,  Gesammelte  Abh.  pp.  430  and  450  ;  and  Cohnhcim,  Emb.  Proc.  Berlin, 
1872. 
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inflammatory  processes  ;  tliis  occurs  most  frequently  in  the  case 
of  tlie  spermatic  veins  and  the  umbilical  vein.  Galley's  case,  in 
which  there  occurred  rupture  of  the  thoracic  duct  from  obstruc- 
tion and  peritonitis,  is  such  as  has  certainly  been  very  seldom 
observed  since.^ 

8.  The  reproductive  organs,  especially  in  the  female,  where 
the  processes  connected  with  menstruation,  delivery,  and  the 
puerperal  state  are  frequent  predisposing  causes,  may  give  rise 
to  peritonitis.  Menstrual  congestion,  if  complicated  by  injuri- 
ous influences — amongst  which  cold  must  be  regarded  as  im- 
portant— may  lead  either  directly  to  inflammation  of  the  serous 
covering  of  the  uterus  and  general  peritonitis,  or  indirectly  by 
the  development  of  metritis  and  endometritis. 

In  connection  with  premature  delivery  we  have  to  remark 
that  the  individual  is,  after  this  event,  so  far  as  her  chance  of 
peritonitis  is  concerned,  similar  to  a  lying-in  woman ;  that,  fur- 
ther, if  the  ovum  has  not  been  completely  cast  off,  and  if  a  part 
remains  to  undergo  decomposition  in  the  uterus,  the  endometritis 
connected  with  this  readily  extends  to  the  peritoneum.  The  ex- 
pulsion of  the  embryo  by  mechanical  means  is  not  unfrequently 
followed  by  peritonitis.  The  peritonitis  which  occurs  in  connec- 
tion with  the  puerperal  state  presents  anatomically  several  forms  ; 
these  wall  be  specially  discussed  in  one  of  the  following  sections. 
The  behavior  of  the  peritoneum  in  connection  with  extra-uterine 
pregnancy  belongs  to  the  region  of  midwifery.  Pelvic  peritoni- 
tis, parametritis,  retro-uterine  hsematocele,  as  also  tumors  of  the 
uterus  and  ovaries  (even  in  the  case  of  exceedingly  small  cysts 
and  ruptures),  inflammation  of  the  ovaries,  inflammation,  ulcera- 
tion, and  tuberculosis  of  the  Fallopian  tubes— all  these  processes 
may  take  part  in  the  production  of  diffuse  peritonitis.  For  fur- 
ther information  see  Vol.  X.  of  this  Cyclopaedia.  Further, 
gonorrheal  infection  is  of  some  moment  in  the  production  of 
peritonitis,  and  by  some  observers  the  frequent  peritoneal  affec- 
tions in  prostitutes  have  been  considered  to  depend  on  virulent 
gonorrhoea.  (Egan  believes  that  one  of  the  causes  of  peritonitis 
meretricum  lies  in  the  fact  that  they  often  suppress  menstruation 


'  Trans,  of  the  Path.  Soc.  XVII.  103. 
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by  the  application  of  cold,  or  conceal  it  by  the  use  of  sponges.) 
The  phenomena  attendant  on  injections  into  the  uterus  and  the 
possibility  of  the  production  of  peritonitis  thereby  are  discussed 
under  the  head  of  Gynaecology,  Vol.  X. 

9.  Those  parts  which  surround  the  peritoneum,  or  lie  in  con- 
tact with  it — inflammation  and  abscess  of  the  abdominal  parietes 
— may  set  up  peritonitis.  Attention  has  been  already  specially 
called  to  these  forms  of  inflammation  by  Rembert  Dodeus  and 
P.  Frank.  The  contents  of  these  abscesses  in  the  abdominal 
parietes  may  take  on  a  feculent  smell  without  there  being  any 
communication  with  the  intestine,  as  was  first  observed  by  Dance. 
Similarly  with  psoas  and  lumbar  abscesses  and  the  abscesses  in 
the  retroperitoneal  areolar  tissue  of  the  pelvis,  the  peritoneum 
may  also  become  attacked  in  caries  of  the  vertebrae,  ribs,  and 
bones  of  the  pelvis.  The  mesenteric  glands,  and  also  more  dis- 
tant lymphatic  glands,  as,  for  example,  those  in  the  inguinal 
region,  may,  by  degeneration  and  suppuration,  induce  perito- 
nitis.' 

EDS  3<WEST-RI0ING 

u-CHlRURGIGAL  SOCIETY  Pathological  Anatomy. 

The  anatomical  changes  which  acute  peritonitis  bring  about 
present  great  varieties  with  regard  to  the  amount  and  character 
of  the  effusion  ;  and  these  are,  in  part  at  least,  dependent  upon 
the  primary  exciting  cause. 

Generally  enormous  quantities  of  gas  are  present  throughout 
the  entire  intestines,  so  that  the  latter,  when  the  abdomen  is 
opened,  actually  burst  forth  e7i  masse.  The  distention  is  apt  to 
occur  most  intensely  in  occlusion  of  the  intestine,  above  the 
stenosis,  but  in  peritonitis  from  other  causes  it  is  the  rule,  and 
a  small  quantity  of  gas  in  the  intestine  is  the  exception.  The 
stomach  is  completely  covered  by  the  distended  colon  and  the 
small  intestines  ;  and  it  generally  is  found  small  and  contracted, 
rarely  distended  with  gas. 

The  serous  membrane  is  found  in  various  degrees  of  injection, 

'  LerebouUet,  for  example,  describes  a  cose  of  bubo  in  the  right  groin,  in  which  ex- 
tension of  the  inflammation  to  the  deep  glands,  and  from  these  to  the  retroperitoneal 
glands,  induced  a  fatal  peritonitis.    Gaz.  hebd.  de  m6d.  et  chir.  No.  3.  1870. 
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the  capillaries  are  dilated  and  elongated,  extravasations  of  blood 
are  seen,  sometimes  in  great  number,  in  the  form  of  hemorrhagic 
spots.  The  hyperemia  is  apt  not  to  be  equally  well  marked  in 
all  parts  of  the  peritoneum ;  in  different  places  we  see  various 
gradations  without  any  sharp  margin.  The  injection  is  most 
distinct  at  the  spot  where  originally  the  exciting  cause  acted. 
This  is  apt  to  be  particularly  intense  in  incarceration,  as  in  this 
case  the  stasis  tends  to  increase  the  hypersemia. 

The  effusion  forms  in  the  first  place  a  thin,  fine  covering  upon 
the  serous  membrane,  of  a  grayish  yellow  color,  which  may  be 
readily  detached,  and  which  loosely  connects  the  various  organs 
together ;  simultaneously  a  somewhat  reddish  fluid  is  poured 
into  the  abdominal  cavity.  The  further  course  assumes  a  very 
different  aspect,  according  as  the  effusion  proceeds  in  the  manner 
just  indicated,  thus  leading  to  intensely  firm  products — adhesive 
peritonitis, — or  as  a  more  or  less  copious  tluid  effusion  is  pro- 
duced— exudative  peritonitis. 

The  deposition  of  fibrin  occurs  before  the  endothelium  presents  any  changes. 
This  fibrinous  effusion  encloses  primarily  hardly  any  cellular  elements,  and  only  a 
few  cast-off  endothelial  cells  are  to  be  found  in  it.  The  endothelium  itself  is 
swollen  and  turbid  ;  the  cell-body  is  increased  in  size ;  the  contents  are  granular  ; 
multiplication  of  the  nuclei  is  apparent ;  the  cells  are,  in  fact,  in  active  division. 
In  the  tissue  of  the  serous  membrane  itself,  soon  after  the  deposition  of  fibrin  on 
the  surface,  an  accumulation  of  indifferent  cells  takes  place,  especially  around  the 
vessels,  so  that  the  spaces  between  the  vessels  are  thus  completely  filled  up.  The 
fixed  connective-tissue  corpuscles  also  take  part  in  the  inflammatory  process. 

If  the  process  goes  no  further  than  a  dry,  fibrinous  exudation,  and  ends  as 
adhesive  peritonitis,  the  cell-proliferation  is  soon  at  an  end,  and  then  the  cells  do 
not  preponderate  over  the  ground  substance.  In  the  further  course  there  is  formed 
directly  out  of  this  mass,  which  is  to  bind  the  different  organs  together,  a  fine,  deli- 
cate connective  tissue,  the  newly  formed  offsprings  of  the  endothelium  and  the 
■wandering  cells  developing  themselves  into  spindle-cells,  A  formation  of  blood- 
vessels also  takes  place.  The  fibrin  takes  no  active  part  in  this  metamorphosis;  it 
undergoes  fatty  degeneration,  and  thus  becomes  absorbed. 

If  a  more  extensive  sero-fibrinous  effusion  into  the  cavity  of  the  peritoneum 
have  taken  place,  the  deposition  of  fibrin  is  apt  to  be  more  considerable  on  the 
surface  of  the  serous  membrane,  and  the  process  of  the  change  into  connective 
tissue  assumes  a  somewhat  more  complicated  form.  In  this  case  the  connective 
tissue  of  the  serous  membrane  is  found  in  more  intense  proliferation  ;  vascularized 
granulations  are  produced,  and  these  newly  formed  vessels  are,  later  on,  of  great 
importance  in  absorbing  the  fluid  effusion,  when,  owing  to  the  considerable  depo- 
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sition  of  fibrin  on  the  free  surface,  the  absorbing  capability  of  the  lymphatic  ves- 
sels has  been  interfered  witli.  As  soon  as  two  surfaces  of  the  serous  membrane 
come  into  contact,  the  connective-tissue  adliesion  may  ensue,  and  the  fibrin  sijlits 
up,  with  a  development  of  fat  •when  the  rich  blood-supply  is  cut  off. 

In  the  purulent  condition  of  the  effusion  also,  matting  together  occurs  primarily 
for  a  short  time,  l)ut  the  cell-proliferation  so  completely  outweighs  everything 
else,  that  the  cellular  elements  get  the  better  of  the  ground  substance,  namely,  the 
fibrin,  and  there  remains  no  longer  any  firm  intercellular  substance.  The  yellowish- 
green  spots,  also,  in  purulent  etfusion,  consist  only  of  masses  of  cells  rolled  together. 
The  connective  tissue  of  the  serous  membrane  is  thickly  beset  -with  young  cells. 
The  endothelium  is  thus  raised  up  from  its  basis  substance,  and  we  see  considerable 
areas  of  the  serous  membrane  denuded  of  its  endothelial  covering,  and  masses  of 
newly  formed  cells  piled  over  it  instead.  In  these  cases  especially  we  find  fat- 
granules  in  the  endothelium  and  in  the  connective-tissue  corpuscles,  and,  in  the 
further  course  of  the  disease,  we  see  larger  and  smaller  cells  metamorphosed  into 
granular  balls,  and  fat-granules  free  in  the  tissue.  That  the  pus- corpuscles  of  the 
peritoneal  effusion  are  not  exclusively  cells  which  have  wandered  out  of  the  blood- 
vessels in  the  serous  meml)rane,  and  have  thus  reached  the  free  surface,  but  that 
there  takes  place  a  new  development  of  pus*cells  from  the  endothelium,  can,  it 
appears  from  the  foregoing  observations,  scarcely  be  doubted. 

If  resorption  of  the  pus  takes  place,  it  occurs  through  fatty  degeneration,  and 
the  serous  surfaces  adhere  by  granulations. 

In  the  septic  and  unhealthy  forms  of  peritonitis,  the  processes  of  proliferation 
just  mentioned  are  less  marked  in  the  endothelium ;  the  cells  are  simply  cast  off, 
and  we  find  them  in  a  state  of  fatty  degeneration  and  commencing  decomposition.^ 

As  tlie  effusion  increases,  the  injection  of  the  serous  mem- 
brane becomes  less  or  becomes  obscured,  and  owing  to  the  alter- 
nating pressure  of  the  abdominal  organs  against  one  another  and 
the  parietes,  the  impressed  surfaces  tend  to  remain  freer  from 
deposit.  If  we  tear  the  pseudo-membranous  deposit  from  the 
serous  membrane  we  find  the  latter  everywhere  raw,  dull,  flabby, 
with  frequent  small  hemorrhages,  the  result  of  diapedesis.  The 
peritoneal  tissue  is  a3dematous,  and  similarly  the  subserous  tis- 
sue. The  other  layers  in  the  intestine  also  are  intensely  oedema- 
tous,  soft,  and  readily  torn.  The  serous  layer,  as  well  as  the 
mucous,  may  be  very  readily  torn  off.  There  seldom  occurs  in 
the  tissue  of  the  serous  membrane  an  accumulation  of  pus-cor- 
puscles of  such  a  kind  as  to  produce  purulent  infiltration  and 


'  Vide  Cohnheim,  Virch.  Arch.  XXII.  516  ;  Buhl,  Das  Faserstoffexsudat ;  Kundrat, 
XJeber  die  krankb.  Veriinderung.  der  Endoth,  etc. 
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abscesses  in  the  peritoneum.  The  collection  of  pus  between  the 
matted  knuckles  of  intestine  is  often  exceedingly  like  an  abscess, 
but  on  examination  the  pus  is  found  lying  on  the  serous  mem- 
brane. 

The  abdominal  muscles  underneath  the  inflamed  peritoneum 
are  somewhat  pale,  discolored,  and  soft ;  the  surfaces  of  the  liver 
and  spleen  similarly  present  an  absence  of  their  normal  color,  to 
the  depth  of  a  centimetre. 

Actual  gangrene  of  the  peritoneum  occurs  in  circumscribed 
spots  in  incarceration  and  twisting  of  the  gut,  in  abscesses,  and 
also  in  urinary  and  fffical  infiltration  ;  further,  in  infants  as  the 
result  of  gangrenous  death  of  the  umbilical  cord.  The  discolora- 
tion of  the  corpse  and  decomposition,  which  so  rapidly  sets  in, 
must  not  be  mistaken  for  actual  gangrene. 

Besides  the  various  degrees  of  hypersemia  and  the  modifica- 
tions occasioned  by  the  primary  local  cause,  it  is  the  effusion 
pre-eminently  which,  in  the  recent  state,  presents  such  a  great 
diversity,  both  as  regards  quantity  and  quality, — a  diversity 
which,  partly  at  least,  depends  upon  the  nature  of  the  exciting 
cause. 

The  quantity  of  the  effusion  varies  within  very  wide  limits ; 
it  ranges  from  a  small  quantity  in  the  true  pelvis,  or  in  the 
spaces  between  the  intestines,  to  a  quantity  which  is  sufficient  to 
press  up  the  abdominal  viscera  far  into  the  thorax.  The  dia- 
phragm may  be  pushed  up  to  the  third  rib,  and  thus  the  liver 
becomes  placed  on  its  edge ;  the  heart  is  displaced,  with  its  apex 
outward  and  upward,  and  the  posterior  inferior  portions  of  the 
lungs  may  be  compressed  to  an  airless  condition. 

As  regards  the  quality  of  the  effusion  we  may  distinguish 
some  few  principal  forms  depending  on  physical  and  histological 
characters,  with,  of  course,  wide  limits  as  regards  quantity. 

1.  Fibrinous  effusion,  with  an  exceedingly  slight  quantity  of 
fluid,  hence  dry  or  adhesive  peritonitis.  This  forms  a  contin- 
uous false  membrane,  which  invests  the  abdominal  viscera  in 
various  thicknesses,  but  is  specially  prone  to  form  a  thick  cover- 
ing on  the  liver,  spleen,  and  uterus.  Sometimes  the  effusion 
does  not  form  any  continuous  membrane,  but  merely  occurs  in 
isolated  patches. 
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In  the  further  course  of  the  disease  adhesive  connective  tis- 
sue, with  newly  formed  vessels,  is  produced  out  of  the  inflam- 
matory proliferation  products.  The  newly  formed  connective 
tissue  may  appear  as  a  slight  thickening  of  the  serous  mem- 
brane, or  it  may  be  deposited  as  a  firm,  thick  membrane  on  the 
abdominal  viscera,  and  thus  cover  them.  An  important  conse- 
quence arises  out  of  the  manifold  adhesions  to  which  the  con- 
nective-tissue metamorphosis  leads.  The  adhesions  of  the  ab- 
dominal viscera  with  one  another,  with  the  parietes,  with  the 
omentum,  or  with  the  mesenteiy,  are  either  loose,  effected  by 
means  of  a  delicate  tissue,  or  they  are  firm  and  callous,  and  give 
rise  to  retraction  as  in  the  case  of  cicatricial  tissue.  It  may  be 
regarded  as  established  that  the  adhesions  may,  as  the  result  of 
the  extensive  motion,  be  partially  freed  or  even  made  to  vanish 
altogether,  and  thus  the  firm  tissue  produced  may  remain  merely 
as  cord-like  fibrous  ligaments.  The  adhesions  become  the  means 
of  producing  permanent  displacements,  of  fixing  organs,  of  caus- 
ing constrictions  in  organs,  namely,  when  they  are  included  in 
the  firm  retraction  of  the  new  formation,  and  they  may  further 
produce  a  whole  series  of  disturbances  in  function,  or  later  they 
may  give  rise  to  incarceration,  twistings,  constrictions,  and  a  fresh 
inflammation  of  the  peritoneum.  Rokitansky  records  a  case  in 
which,  as  a  result  of  delivery,  a  fatal  hemorrhage  occurred  in  the 
great  omentum  and  its  neighborhood.  The  omentum  was  fixed 
by  a  kind  of  brooch  in  the  right  inguinal  canal,  and  was  dur- 
ing the  act  of  delivery  stretched  so  as  to  cause  a  tearing  of  its 
vessels. 

The  observations  of  Meniere  record  the  occurrence  of  remark- 
able results  ;  for,  according  to  these,  by  retraction  of  the  mesen- 
tery the  small  intestine  may  be  reduced  to  one-half  its  normal 
leno-th,  with  shrivelling  of  the  serous  membrane  and  of  the  Ion- 
gitudinal  muscular  layer,  while  the  mucous  membrane  is  folded 
transversely  and  its  laj^ers  are  readily  torn. 

In  some  few  cases  tlie  new  production  of  connective  tissue  may 
occur  to  so  great  an  extent,  and  at  the  same  time  be  of  such  a 
firm  consistence,  tliat  the  entire  viscera  are  united  together  into 
a  ball.  I  saw  a  case  of  the  kind  in  which  the  viscera  presented 
the  appearance  of  a  large  fibroid  of  the  uterus  beset  with  canals. 
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We  may  give  the  form  tlie  title  of  peritonitis  deformans,  after 
Klebs,  but  tlie  author's  explanation,  namely,  venous  stasis  in 
connection  with  valvular  disease  of  the  heart,  does  not  appear 
adequate  in  all  cases. 

The  layers  of  the  false  membrane  often  include  fluid.  They 
are  also  frequently  pigmented.  Occasionally  concretions  occur 
embedded  in  thick  connective  tissue,  the  result  of  calcification  of 
the  effusion. 

2.  Serous  and  sero-fibrinous  effusions.  Occasionally  the 
effusion  approaches  in  its  characteristics  pure  ascitic  fluid  ;  it  is 
yellowish  green  or  milky  white,  turbid,  and  flakes  and  separated 
pieces  of  false  membrane  are  suspended  in  it. 

These  free  flakes  behave  themselves  similarly  to  the  adherent 
false  membrane.  The  quantity  of  fluid  poured  out  Into  the 
abdominal  cavity  may  be  very  large ;  it  may  run  np  to  twenty 
litres  and  even  more.  Tliese  enormous  fluid  effusions,  often  with 
but  scanty  deposition  of  flbrine,  are  seen  most  frequently  in  ter- 
minal peritonitis  supervening  on  ascites.  In  other  cases  the 
fluid  part  is  apt  to  be  less  considerable.  As  soon  as  the  fluid 
has  become  absorbed,  all  further  alterations  proceed  in  the  man- 
ner already  detailed  in  connection  with  connective- tissue  meta- 
morphoses. 

3.  Purulent  effusion.  Even  in  a  well-marked  instance  of 
purulent  effusion,  the  quantities  of  the  solid,  fluid,  and  formed 
elements  vary  so  much  that  we  may  have  either  a  creamy, 
thickly  fluid  pus,  or  a  very  mobile,  purulently  turbid  fluid.  The 
masses  of  pus  are  often  very  considerable.  As  is  the  case  in 
all  the  forms  of  effusion  into  the  abdominal  cavity,  pus  gravi- 
tates to  the  lowest  spot,  namelj^,  to  the  pelvis,  unless  it  be  pre- 
vented from  doing  so  by  matting  and  adhesions.  It  generally 
happens  that  the  principal  mass  of  the  effusion  is  found  to  have 
sunk  downward,  while  smaller  quantities  remain  pent  up  between 
the  matted  viscera. 

The  formation  of  pus  may  be  associated  with  suppuration  of 
the  peritoneum,  peritonitis  ulcerosa,  owing  to  an  early  purulent 
dissolution  of  the  serous  tissue.  More  frequent  is  the  secondary 
dissolution  after  long  contact  with  masses  of  pus,  as  is  the  case, 
for  example,  with  encysted  collections,  which  are  characterized 
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by  the  occurrence  of  numerous  ruptures  of  the  effusion  into  the 
viscera,  and  occasionally  also  outward,  through  the  parietes, 
into  the  bladder,  through  the  diaphragm,  etc.  AVhere  the  intes- 
tine has  thus  become  perforated,  its  contents  may  subsequently 
escape  into  the  encysted  pouch  of  the  peritoneum,  or  even  into 
the  free  peritoneal  cavity.  In  this  way,  also,  fistulge  bimucosae 
may  be  produced. 

Purulent  effusions  are  more  frequently  met  with  in  point  of 
number  than  any  other  ;  they  occur  almost  without  exception  in 
the  case  of  chemical  and  infectious  irritants,  as  also  often  enough 
under  other  etiological  conditions.  By  admixture  with  gastro- 
intestinal contents  the  pus  may  present  a  foul,  discolored  appear- 
ance, and  feculent  smell,  and  gases  may  be  found  occupying  the 
free  abdominal  cavity  {mde  Perforative  Peritonitis).  In  the  case 
of  septic  (puerperal)  processes,  the  effusion  is  also  discolored  and 
like  unhealthy  fluid  pus.  A  slight  admixture  of  blood,  and  even 
more  copious  extravasation,  occurs  as  well  in  the  purulent  as  in 
other  conditions  of  the  effusion,  likewise,  as  well  in  the  case  of 
any  special  disposition  to  hemorrhage,  as  in  scorbutus  and  severe 
acute  general  diseases,  as  when  this  disposition  does  not  exist ; 
hemorrhagic  effusion  occurs  with  great  regularity  in  chronic 
tubercular  peritonitis. 

If,  in  the  case  of  purulent  peritonitis,  death  does  not  early 
ensue,  the  acute  inflammation  gives  place  to  a  chronic  one,  often 
very  protracted  in  its  course,  which  is  characterized  by  the  forma- 
tion of  adhesions  and  sacculations,  and  repeated  exacerbations 
of  the  inflammation.  The  pus  may  find  its  way  by  perforation 
outward  in  very  various  directions,  and  this  occurs  either  after 
complete  sacculation  or  else  relatively  early  and  tlien  generally 
through  the  umbilicus. 

The  view  was  formerly  advanced  that  the  way  in  which  this  form  of  perforation 
occurred  was  definite  and  readily  understood,  the  determining  conditions  specially 
mentioned  being  the  division  into  layers  of  the  parietes,  and  the  position  and  incli- 
nation of  the  pelvis.  According  to  another  view,  perforative  peritonitis  is  to  be 
regarded  as  a  particular  form  of  the  disease,  with  special  symptoms  and  a  special 
course.    Observation  does  not  confirm  these  views. 

The  encysted  collections  of  pus  may  break  through  the  false 
membrane,  and  thus  be  the  means  of  setting  up  a  fresh  diffuse 
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peritonitis.  If  the  fluid  in  these  sacs  becomes  absorbed,  the  pus 
becomes  gradually  thicker  and  undergoes  caseous  degeneration 
and,  more  rarely,  calcification.  These  caseous  masses  harbor 
within  them  the  danger  of  a  subsequent  tuberculosis. 

5.  A  rare  form  of  effusion  possesses  a  colloid  consistence. 

A  chemical  analysis  of  the  various  effusions  has  doubtless 
frequently  been  made,  but  on  account  of  the  necessarily  varied 
composition  the  results  obtained  are  but  of  little  value,  except 
where  in  a  particular  case  special  questions  arise  in  connection 
with  the  analysis. 

Such  analyses  are  to  be  found,  amongst,  other  places,  in  Scherer's  "  Chemische 
und  microscopische  Untersucliungen  zur  Pathologic,"  1843,  and  in  Kiwisch,  "  Krank- 
heiten  der  Woehnerinnen."  Prag,  1840. 

Pathology.      t.:.ulCO-CHlRURGlGAL  SOCI 

General  Description  of  the  Disease. 

The  etiologically  various  forms  of  peritonitis  present  in  their 
symptoms  and  course  numerous  variations  and  deviations  from 
what  may  be  laid  down  as  the  general  type.  Two  forms  of  dis- 
ease may  be  combined,  as,  for  example,  enteric  fever  and  peri- 
tonitis, the  respective  symptoms  of  which  may  thus  be  consider- 
ably modified.  The  symptoms  of  a  primary  disease  may  tend  to 
disappear  on  the  access  of  peritonitis,  and  even  occlusions  of  the 
intestine  present  very  various  phenomena,  according  as  the  por- 
tion of  serous  membrane  attacked  is  extensive  or  not. 

Those  forms  of  peritonitis  which  do  not  stand  in  any  direct 
connection  with  a  local  cause  generally  begin  acutely,  sometimes 
even  with  an  initial  rigor.  Phenomena  which  could  be  regarded 
as  prodromal  are  rare.  Pain  in  the  abdomen  sets  in  at  the  out- 
set, and  this  may  from  the  start  be  distributed  over  the  entire 
belly,  or  at  first  be  confined  to  a  circumscribed  spot. 

In  secondary  peritonitis  the  symptoms  of  the  primary  disease 
may  have  already  disappeared  ;  or,  if  it  should  happen  that  the 
condition  which  induces  the  peritonitis  had  remained  hitherto 
without  symptoms,  or  that  the  peritoneum  became  simultane- 
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ously  affected,  pain  may  set  in  suddenly,  and  increase  more  or 
less  quickly. 

Pain  is  a  symptom  that  is  always  present,  and  presents,  more- 
over, some  characteristic  features, — if  not  actually  at  the  com- 
mencement, at  least  in  the  course  of  the  disease.  It  is  exceed- 
ingly severe,  sometimes  intolerable,  and  leads  to  excessive  ten- 
derness of  the  abdomen,  as  a  result  of  which  the  very  lightest 
touch  or  any  change  of  position  causes  it  to  be  most  intensely 
increased.  Patients  lie  generally,  therefore,  on  their  back,  with 
their  legs  drawn  up  and  their  knees  bent,  tossing  their  head  and 
arms  restlessly  to  and  fro.  The  respiration  becomes  shallow  and 
rapid,  and  assumes  altogether  the  costal  type.  Every  cough, 
and  every  fall  respiratory  movement,  is  most  anxiously  avoid- 
ed. The  aspect  of  the  countenance  soon  becomes  altered  in  a 
remarkable  manner ;  the  eyeballs  retreat  within  their  sockets, 
and  are  surrounded  with  a  bluish  black  ring  ;  the  face  assumes 
a  hollow,  withered  expression,  the  nose  becomes  pinched,  the 
cheeks  fall  in,  the  lips  become  thin  and  bluish,  and  the  expres- 
sion of  pain  and  anxiety  is  vividly  depicted.  The  voice  becomes 
weak  and  loses  its  ring.  These  phenomena  of  collapse  are  gen- 
erally connected  with  the  quantity  of  the  effusion  and  the  se- 
verity of  the  vomiting.  Vomiting  may  often  be  the  tirst  sj^mp- 
tom,  or  it  may  set  in  early  and  become  a  very  prominent  feature 
of  the  illness  ;  it  is  seldom  altogether  absent.  At  iirst  the  mate- 
rial vomited  consists  of  mucus  and  the  contents  of  the  stomach, 
but  later  on  it  assumes  a  grass  green  color,  and,  in  cases  of  oc- 
clusion of  the  intestine,  feculent  masses,  often  in  enormous  quan- 
tities, are  vomited.  Whatever  is  taken,  even  in  the  liuid  form, 
often  comes  up  again  instantly,  and  in  the  intervals  the  tendency 
to  vomit  is  almost  constant.  In  many  cases,  also,  there  is  a  tor- 
menting hiccough. 

The  desire  for  fluid  already  existing  is  increased  by  the  vom- 
iting to  a  tormenting  tliirst,  while  the  taste  in  the  mouth  becomes 
bitter  and  bilious,  or  actually  disgusting.  The  tongue  is  usually 
coated. 

As  regards  the  bowels,  continual  constipation  is  the  rule, 
with  numerous  exceptions,  even  in  the  case  of  intestinal  occlu- 
sion, while,  in  direct  opposition  to  this  rule,  profuse  diarrhoea  is 
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sometimes  present.  The  passing  of  the  urine  is  often  accompa- 
nied with  scalding  pain,  wliile  in  other  cases  there  is  complete 
retention.  The  quantity  of  urine  passed  is  small,  and  often 
throws  down,  on  cooling,  deposits  of  urates. 

The  abdomen  becomes  more  or  less  quickly  distended  ;  still, 
in  connection  with  this  symptom,  great  variation  is  observed. 
The  distention  attains  its  greatest  dimensions  if  the  abdominal 
muscles  have  been  previously  very  lax,  and  if  extensive  masses 
of  effusion  are  deposited  in  the  peritoneal  cavity,  and  also  in 
most  cases  of  constriction  and  occlusion  of  the  intestine.  The 
individual  knuckles  of  distended  gut  may  become  recognizable 
externally,  and  present  the  well-known  futile  peristaltic  motions 
which  generally  end  in  a  rumbling,  gurgling  sound  {mde  Intes- 
tinal Occlusion).  The  distention  of  the  abdomen  may,  further, 
be  symmetrical  or  not.  It  leads  to  the  pressing  upwards  of  the 
diaphragm  as  far  as  the  third  rib,  and  to  compression  of  the 
lungs.  Coinciding  with  the  collapsed  appearance  of  the  patient 
is  the  condition  of  the  pulse ;  the  wave  is  generally  small,  and 
the  artery  narrow  ;  the  pulse  is  very  rapid — as  a  rule,  120.  In  the 
further  course  of  the  disease,  the  pulse  becomes  thready^  even  to 
vanishing,  and  may  rise  to  140.  With  this  state  of  things,  the 
prominences  have  a  frog-like,  cold  feel,  and  are  intenselj''  cyano- 
tic. The  skin  is  covered  with  cold  perspiration.  The  withered 
expression  of  countenance,  the  livid  color,  the  vanishing  pulse, 
and  the  noiseless  voice  remind  one  forcibly  of  the  collapse  of 
cholera. 

The  temperature  is  generally  very  considerably  raised,  and 
those  places  which  are  protected  from  cooling,  as,  for  example, 
the  axilla,  produce  an  actually  burning  sensation. 

More  or  less  effusion  is  developed  in  every  case,  which,  when 
small  in  amount,  is  very  difficult  of  demonstration.  If  the 
amount  be  more  considerable,  the  fluid  collects  in  the  most 
dependent  parts  of  the  abdomen,  compresses  the  viscera,  and 
gives  rise  to  dulness  on  percussion  over  an  area  which  is  found 
generally  to  be  bounded  by  a  distinctly  horizontal  line,  corre- 
sponding with  the  height  of  the  fluid.  By  altering  the  position 
of  the  patient,  the  fluid  is  generally  found  to  be  easily  movable. 

With  the  increase  in  the  effusion  there  sometimes  occurs  a 
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remarkable  feeling  of  improvement,  which  forms  a  striking  con- 
trast to  the  objective  condition  of  the  patient. 

Consciousness,  in  the  majority  of  cases,  remains  perfectly 
clear,  and  instances  have  been  observed  in  which  a  previously 
existing  delirium  has  disappeared  on  the  occurrence  of  peri- 
tonitis. Consciousness  may  remain  perfectly  unclouded  up  to 
the  very  last,  or  slight  delirium  may  set  in  immediately  before 
death. 

As  the  disease  gains  ground,  which  occurs  generally  in  a  very 
rapid  manner,  the  symptoms  of  collapse  continuously  increase, 
and,  in  conjunction  with  the  insufficiency  of  respiration,  tend  to 
bring  about  a  fatal  issue. 

Acute  diffuse  peritonitis  is  a  severe  and  dangerous  disease,  in 
which  the  danger  and  the  rapidity  of  its  course  are  dependent, 
within  certain  limits,  upon  the  character  and  quantity  of  the 
effusion.  The  fatal  termination  occurs  generally  in  the  course  of 
a  few  days,  or  may  be  delayed  until  the  middle  of  the  second 
week.  Again,  death  may  occur  after  a  longer  interval,  with 
symptoms  of  chronic  peritonitis.  Recovery  occurs  most  fre- 
quently in  cases  of  plastic  fibrinous  effusion. 

Analysis  of  the  Individual  Symptoms. 

Meteorism  and  effusion — the  'physical  phenomena.  At  the 
very  outset  of  the  disease,  the  abdominal  muscles  are  tensely 
contracted,  and  consequently  the  abdomen  appears  to  be  re- 
tracted within  the  level  of  the  arch  of  the  ribs,  while  every  touch 
causes  the  muscles  to  contract  still  more  firmly.  Soon,  however, 
the  abdomen  becomes  distended,  and  all  the  more  so,  if  the  pari- 
etes  had  been  in  a  lax  condition  previously ;  the  statement  made 
by  Broussais  that  peritonitis  may  run  its  course  in  muscular  in- 
dividuals without  apparent  distention  is  thus  far  authorized. 

In  the  commencement  both  the  abdominal  muscles  and  the 
muscular  coat  of  the  intestines  are  in  a  state  of  strong  reflex  con- 
traction from  the  excitation  of  the  sentient  nerves,  but  soon  par- 
alysis of  the  muscular  layer  of  tlie  intestine  sets  in,  whereupon 
distention  from  gas  and  fluid  contents  ensues.  Grradually  the 
activity  of  the  abdominal  muscles  becomes  impaired,  and  then 
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the  abdomen  arches  forward,  the  normal  flattening  under  the  ribs 
and  epigastrium  becomes  convex,  and  finally  the  height  of  the 
abdomen  considerably  exceeds  that  of  the  thorax. 

If  the  abdominal  parietes  offer  any  resistance  to  distention, 
the  diaphragm  is  pressed  upward.  This  may  occur  to  so  great 
an  extent  in  cases  of  great  meteorism  and  copious  effusion  that 
the  anterior  margin  of  the  diaphragm  is  found  to  lie  at  the  level 
of  the  third  rib.  The  apex  of  the  heart  is  thus  frequently  dislo- 
cated upward,  and  the  inferior  posterior  parts  of  the  lung  are  so 
compressed  that  a  large  portion  of  the  lower  lobe  is  rendered 
completely  airless.  Hence  we  find,  on  examining  the  back  of  the 
thorax,  that  in  the  inferior  portion  there  is  considerable  dulness, 
which  extends  high  up,  and  that  the  respiratory  sounds  are  either 
diminished  or  loudly  bronchial.  If  there  be  simultaneously  ef- 
fusion into  the  pleural  cavities,  this  compression  will,  of  course, 
thereby  be  increased.  It  is  often  exceedingly  difficult  to  diagnose 
whether,  in  addition  to  the  high  position  of  the  diaphragm  and 
the  compression  of  the  lung,  pleural  effusion  also  exists,  as  in 
both  cases  the  dulness  descends  somewhat  regularly  in  a  straight 
line  from  behind  forward  through  the  axilla,  and  vocal  fremitus 
cannot  always  be  turned  to  account. 

The  liver  also  is,  of  course,  pushed  upward  and  backward, 
and  thus,  owing  to  its  rotation  and  its  being  placed  on  its  edge, 
the  normal  dulness  is  decreased.  The  anterior  hepatic  dulness 
may  actually  completely  disappear  without  any  escape  of  gas 
having  taken  place  into  the  peritoneum,  owing  to  the  distended 
transverse  colon  or  the  small  intestines  inserting  themselves  be- 
tween the  liver  and  the  wall  of  the  thorax.  The  same  holds  good 
for  the  spleen. 

That  hepatic  dulness  may  completely  vanish  from  the  anterior  wall  of  the 
thorax  without  perforation  and  entrance  of  air  is  shown  by  the  record  of  a  case  in 
point  from  von  Ziemssen's  clinique  in  Munich.  A  man,  seventy-three  years  of  age, 
taken  ill  ei^ht  days  previously  with  severe  pain  in  the  abdomen  and  frequent  vom- 
iting. Aspect  that  of  collapse,  great  distention  of  the  abdomen,  and  the  epigas- 
trium markedly  projecting.  On  percussion  the  high  pulmonary  tone  changes  to  the 
deep  intestinal  tone  on  both  sides  in  front  at  the  level  of  the  fourth  rib,  in  the 
position  of  hepatic  dulness  on  both  sides  of  the  median  line  there  is  an  amphoric 
sound,  and  not  until  we  come  to  the  line  of  the  right  axilla  is  a  somewhat  sliarply- 
defined  dulness  met  with.    Percussion  sounds  are  not  the  same  all  over  the  abdo- 
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men ;  the  tone  is  lowest  in  the  region  of  the  liver  on  either  side  of  the  middle  line, 
corresponding  to  the  course  of  the  transverse  colon ;  highest  in  the  left  umbilical 
region. 

On  post-mortem  no  perforation  was  found  (nor  was  such  believed  during  life  to 
exist),  but  the  liver  was  completely  separated  from  the  wall  of  the  thorax  by  the 
interposition  of  the  greatly  distended  transverse  colon  and  some  coils  of  intestine. 
The  cause  of  the  peritonitis  was  found  to  be  a  deeply  eroding,  sloughing  ulcer  in 
the  ascending  colon,  and  another  in  the  CiBcum,  the  former  approaching  to  perfo- 
ration. 

A  similar  state  of  things  had  been  previously  several  times  observed,  as  also 
recently  by  Leube.'    (See  also  Perforative  Peritonitis.) 

Owing  to  the  great  accumulation  of  gas,  the  lower  outlet  of 
the  thorax  becomes  widened,  and  the  intercostal  spaces  appear 
narrowed,  and  are  not  drawn  inward  in  consequence  of  the  firm 
pressure  exerted  from  within.  A  transverse  sulcus,  running 
across  the  epigastrium,  may  frequently  be  seen. 

We  sometimes  see  the  contour  of  certain  distended  knuckles 
of  intestine  very  distinctly  mapped  out,  and  if  there  be  an  ob- 
struction in  a  portion  of  the  gut  which  does  not  lie  very  deeply, 
the  distention  may  be  unsymmetrical,  and  occasionally  we  are 
able  to  trace  the  distended  coils  of  intestine  in  their  course  from 
some  definite  point.  This  arrangement,  however,  in  reality,  can- 
not be  so  simply  made  out,  as  the  knuckles  of  intestine  become 
coiled  up  together  into  an  infiated  ball.  In  cases  of  stenosis  we 
may  often  observe  very  distinctly  externally  the  occurrence  of 
the  peristaltic  action,  and  when  it  has  passed  on  as  far  as  the 
obstruction,  we  hear  a  loud  gurgling  murmur.  These  visible 
futile  motions  of  the  intestine  cease  when,  as  the  result  of  inflam- 
mation, its  muscular  coat  becomes  paralyzed. 

The  percussion  sound  is  very  clear  and  unusually  deep  over 
the  inflated  portions  of  intestine,  but  the  tone  is  higher  or  lower 
according  to  the  size  of  the  vibrating  column  of  air  in  the  various 
portions  of  the  gut ;  thus  the  sound  may  be  tympanitic  or  not 
tympanitic,  according  as  the  stretching  of  the  intestinal  walls 
and  the  possibility  of  sonorous  vibration  vary. 

According  to  the  statement  of  Gerhardt,  in  cases  of  intestinal  stenosis,  it  may  be 
observed  that  the  coils'  of  intestine  lying  in  contact  with  the  abdominal  parietcs 
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produce  ft  uniformly  high  tympanitic  sound,  and  that  this  is  to  be  cxijlained  by  the 
fact  that  these  coils  are  uniformly  filled  with  a  kind  of  frothy  admixture  of  air  and 
fffices. 

As  soon  as  a  large  quantity  of  fluid  has  collected  in  the 
abdominal  cavity,  the  sound  on  percussion  is  found  to  be  dull 
wherever  the  fluid  lies,  and  as  this  is  always  in  the  most  depend- 
ent parts  the  dulness,  as  the  patient  lies  on  his  back,  is  found 
on  the  posterior  portions  of  both  sides  and  over  the  symphysis 
pubis.  The  line  of  demarcation  is  a  straight  line,  and  corres- 
ponds to  the  line  of  section  of  a  horizontal  plane.  If  we  change 
the  position  of  the  patient  and  turn  him  over  on  his  side,  we  find 
that  the  dulness  disappears  on  the  elevated  side,  while  it  cor- 
respondingly increases  on  the  other.  A  similar  state  of  things 
takes  place  in  a  change  from  the  horizontal  to  the  upright  posi- 
tion, the  dulness  over  the  pubis  rising  to  a  higher  level,  but  this 
test  is  only  practically  applicable  where  the  effusion  is  consider- 
able. The  dulness  in  the  dependent  parts  and  its  rapid  shifting 
when  the  position  of  the  patient  is  changed,  are  the  only  definite 
criteria  for  the  presence  of  fluid  in  the  peritoneal  cavity. 

The  line  of  demarcation  of  the  area  of  dulness  is  found,  on  mapping  it  out 
very  accurately,  to  be  zigzag,  corresponding  with  the  wedging  in  of  the  fluid  be- 
tween the  loops  of  intestine  (Breslau,  Gerhardt).  These  irregularities  in  the  line 
may  become  more  fully  marked  in  the  case  of  solid  matting  together  and  adhe- 
sions. But  we  find,  in  spite  of  adhesions  and  a  purulent  character  of  the  efEusion, 
that  the  mobility  is  neither  soon  nor  frequently  interfered  with.  Unlike  pleural 
effusion,  spaces  and  channels  generally  remain  open  between  the  various  loops  of 
intestine  which  permit  the  motion  of  the  fluid.  It  is  only  when  the  fluid  becomes 
actually  encysted  that  its  mobility  ceases. 

On  tapping  the  parietes  at  a  spot  with  which  the  fluid  is  in 
contact  a  wave  is  propagated  through  the  fluid  and  strikes 
against  the  parietes  at  other  parts  of  the  abdomen,  where  it  may 
be  felt  by  the  hand,  giving  the  sensation  of  fluctuation.  Where 
the  amount  of  effusion  is  small,  fluctuation  may  be  rendered 
more  distinct  by  placing  the  patient  on  his  side  and  allowing  the 
fluid  to  gravitate.  A  sharp  tap  is  made  by  the  hand  and  the 
other  is  placed  flatly  at  a  spot  not  too  far  off.  Fluctuation  is 
of  no  very  important  diagnostic  value  as  to  the  existence  of  fluid 
effusion,  and  there  are  a  number  of  conditions  wliich  may  give 
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rise  to  fallacj^,  as,  for  example,  oedema  of  tlie  parietes,  these 
latter  being  very  soft  and  fat,  or  fluid  in  the  intestines,  etc.,  etc. 

The  abdomen  feels  hard  and  tense,  and  gives  one  the  idea  of 
a  fully  distended  india-rubber  air-cushion,  the  hardness  and 
amount  of  swelling  being  in  inverse  ratio  to  one  another.  As  a 
result  of  distention  the  normal  irregularities  and  furrows  in  the 
epidermis  become  obliterated,  and  the  skin,  reflecting  the  light 
in  an  altered  manner,  becomes  shining. 

On  auscultation  of  the  abdomen  we  generally  hear  numerous 
gurglings  and  rumblings  —  coarse,  loudly  sounding  bubbling 
which  may  occur  spontaneously  or  may  be  produced  artificially 
by  pressure  on  the  intestines  ;  in  the  latter  case  a  fine  bubbling 
fluid  murmur  more  frequently  is  produced.  On  succussion  dis- 
tinct splashing  may  sometimes  be  heard,  owing  to  the  fact  that 
the  stomach  and  distended  intestines  fulfil  the  necessary  con- 
ditions of  being  smooth  inflated  spaces  containing  movable  fluid. 
Hence  this  symptom  is  no  proof  of  the  existence  of  fi'ee  au*  in 
the  peritoneal  sac. 

Under  certain  circumstances  also  we  may  perceive  friction 
sounds,  generally  in  connection  with  the  respiratory  movements, 
or  produced  artificially  by  pressure,  which  present  the  charac- 
ters of  something  between  the  crepitation  of  emphysema  and 
the  leather-creak  (Bright).  The  occurrence  of  friction  sounds  is 
not  so  frequent  as  one  might  be  induced  to  expect,  a  'priori^  from 
the  rough  fibrinous  deposit  on  the  serous  membrane.  The  move- 
ments, however,  are  too  slight,  and  they  are  interfered  with  by 
the  matting  of  the  parts  together,  and  the  parts  themselves  are 
too  yielding  to  allow  of  attrition  occurring  with  sufficient  force. 
Hence  these  sounds  are  most  readily  heard  over  the  liver,  per- 
haps also  over  the  spleen,  the  uterus,  or  over  abdominal  tumors, 
if  such  should  chance  to  be  present. 

The  friction  phenomena  were  first  observed  by  Beatty  in  a  case  of  oophoritis, 
and  were  perceived  both  by  the  stethoscope  and  by  the  hand  during  inspiration. 
Beatty  believed  that  the  occurrence  of  solid  tumors  was  necessary  for  their  pro- 
duction. Desprey,  Wright  and  Corrigan,  similarly  observed  peritoneal  friction 
phenomena,  and  explained  them  as  dependent  on  the  movement  of  the  effusion 
and  false  membranes.' 


J  Compare  Gerhardt,  Arch.  derHeilk.  18G1  ;  and  O.  Terflotli,  Diss.  Greifswald.  1868. 
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Vomiting  and  /cecal  evacuations. — Gastro-intestinal  symp- 
toms occur  generally  early,  the  tongue  becomes  coated  and  the 
taste  impah-ed.  Vomiting  is  one  of  the  most  frequent  symptoms 
of  peritonitis,  and  it  often  sets  in  both  spontaneously  and  after 
the  taking  of  fluids,  or  medicine,  and  even  in  intervals  between 
the  attacks  of  actual  vomiting  the  nausea  remains  constant,  and 
flatus  comes  up  with  a  choking  sensation  (ructus).  At  first  the 
remains  of  food  are  vomited,  later  on  masses  of  mucus  or  grass 
green  material — mmitus  aeruginosns  seu  lierhaceics.  In  some 
few  cases  no  vomiting  occurs,  or  it  may  cease  in  the  course  of  the 
disease.  The  occurrence  of  a  grass  green  vomit  is  not  character- 
istic of  peritonitis.  We  must  admit  that  in  the  production  of 
this  frequent  vomiting  several  factors  concur.  The  vomiting  is  a 
reflex  act,  but  the  excitants  to  its  production  may  be  sought  for 
in  irritation  of  the  sentient  fibres  supplied  to  the  inflamed  serous 
membrane,  and  of  the  gastric  branches  of  the  vagus,  in  the  up- 
ward pressure  of  the  effusion  and  inflated  intestines,  and  in  the 
extreme  distention  of  the  intestines  ;  and  lastly,  there  exists  an 
excessively  irritable  condition  of  the  gastric  nerves  themselves, 
every  drop  of  fluid  or  anything  of  the  kind  that  enters  the  stom- 
ach causing  instantaneously  an  attack  of  vomiting. 

Frequently  distressing  singultus  is  at  the  same  time  present. 
As  regards  the  activity  of  the  intestine,  complete  constipation  is 
the  rule.  If  the  disease  be  associated  with  intestinal  stenosis — 
especially  when  this  condition  is  situated  low  down,— as  in  cases 
of  incarceration,  twisting,  and  faecal  accumulation,  we  have,  of 
course,  the  element  of  mechanical  obstruction  to  account  for  the 
constipation.  Constipation  is,  however,  frequently  present  under 
other  conditions,  and  is  then  no  doubt  dependent  on  paralysis  of 
the  muscular  coat  of  the  intestine,  which  in  its  turn  may  be  ade- 
quately explained  by  the  inflammation  of  the  serous  membrane 
involving  the  other  layers  of  the  gut.  In  this  way,  previously 
existing  diarrhoea  may  give  way  or  be  replaced  by  constipation. 

The  occurrence  of  constipation  is,  however,  by  no  means  a 
necessity,  and  some  few  forms  of  the  disease,  as,  for  example, 
puerperal  peritonitis,  are  characterized  by  frequent  diarrhoea 
(vomitus  sympathicus  in  gravi  malo  vix  unquam  deest,  alvi 
tamen  constipatio  minus  constans,  Hildebrand). 
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There  is  no  difficulty  in  discovering  a  reason  in  well-known 
facts  to  account  for  the  diverse  phenomena  met  with  in  connec- 
tion with  the  evacuations.  In  the  first  place,  it  is  not  necessary 
to  assume  that  the  excitability  of  the  intestine  is  in  all  cases 
reduced  to  zero  ;  and  if  its  activity  be  only  diminished,  the  re- 
sorption from  the  intestine  will  be  less,  and  this  will  tend  to 
promote  a  fluid  condition  of  the  contents.  Further,  the  paraly- 
sis need  not  be  equally  distributed  over  the  entire  intestine.  We 
find,  as  a  matter  of  fact,  that  the  intensity  of  the  inflammation  is 
not  equally  well  marked  in  all  parts  of  the  serous  membrane. 

The  fact  observed  that  peritonitis  may  give  rise  to  stercora- 
ceous  vomiting  without  mechanical  obstruction  accords  with  this 
view.  This  phenomenon  is  evidently  to  be  explained  by  assum- 
ing that  lower  portions  of  the  intestine  are  unable,  owing  to  total 
paralysis,  to  pass  their  contents  downwards,  and  thus  the  power 
of  the  muscular  coat  above  the  obstruction  is  unable  to  take 
effect  downwards,  and  hence  sends  its  contents  upwards.  A 
short  time  ago  a  patient  in  v.  Ziemssen' s  clinique,  in  whose  case 
this  symptom  existed,  died  of  tubercular  peritonitis,  and  on 
post-mortem  examination  not  the  slightest  trace  of  mechanical 
obstruction  was  discovered.    Bamberger  has  also  observed  this. 

Further,  in  connection  with  the  character  of  the  dejecta,  we 
must  bear  in  mind  the  part  sustained  by  the  mucous  membrane 
of  the  stomach,  whether,  for  instance,  nothing  whatever  be  ab- 
sorbed or  whether  a  fluid  even  be  exuded,  a  circumstance  which 
in  the  lower  portion  of  the  intestine  is  of  moment  for  the  occur- 
rence of  diarrhoea. 

Pain. — The  pain  of  the  abdomen  sets  in  at  the  very  com- 
mencement, or  it  may  have  existed  before  the  occurrence  of  the 
other  peritonitic  symptoms  at  a  circumscribed  spot  of  the  ab- 
domen, as,  for  example,  in  ulcerative  processes  in  the  intestine 
when  they  attack  tlie  serous  membrane. 

The  character  of  the  pain  is  not  easily  described,  for  in  any 
definition  of  painful  sensations,  we  have  to  make  use  of  illustra- 
tions and  comparisons  with  the  more  commonly  experienced 
forms  of  pain,  such  being  generally  described  as  boring  and 
cutting.  The  intensity  of  the  pain  is  distinctly  dependent  upon 
the  quickness  with  which  tlie  inflammation  and  effusion  extend, 
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in  accordance  with  the  well-known  maxim  that  the  more  sudden 
the  cliange  the  more  intense  will  be  the  irritation  of  the  nerves. 
The  intense  severity  of  the  pain  in  peritonitis  is  further  connected 
with  the  great  extent  of  surface  of  the  peritoneum  and  conse- 
quently with  the  enormous  number  of  nerve- terminations  which 
are  thus  affected  by  the  inflammation.' 

The  intensity  of  the  pain,  which  is  equalled  in  but  few  other 
diseases,  gradually  gives  way  after  some  time  ;  but,  as  an  older 
waiter  expresses  it,  it  only  becomes,  as  it  were,  dull,  while  the 
patient  Is  impressed  with  the  feeling  that  it  will  very  readily 
recur.  There  are  occasionally  colicky  exacerbations  on  any  mo- 
tion of  the  intestine  and  its  contents,  this  being  associated  with  a 
change  in  the  position  of  the  gut,  and  an  increased  pressure  on 
the  nerve-terminations.  The  increase  of  pain  occurs  further  in 
every  movement  of  the  body,  even  in  the  movements  of  the  dia- 
phragm and  viscera  in  respiration. 

It  is  characteristic  of  the  pain  in  peritonitis  that  the  slightest 
pressure  increases  it  intensely,  hence  the  guarded  movements  of 
the  patient,  and  the  anxiety  evinced  at  the  examination  of  the 
abdomen.  Even  the  pressure  of  the  lightest  covering  is  often 
unbearable. 

This  sensibility  to  pressure  must  not  be  mistaken  for  hyper- 
sesthesia  of  the  parietes,  in  which  pain  is  produced  by  a  simple 
touch,  but  not  by  firm  pressure. 

In  those  cases  w^here  a  local  process  leads  to  diffuse  peritoni- 
tis, the  primary  seat  of  sensibility  is  often  of  diagnostic  value. 
These  spots  often  remain,  during  the  further  course  of  the  dis- 


'  The  question  as  to  the  mode  of  termination  of  nerve-fibres  in  the  peritoneum 
is  not  yet  definitely  decided.  As  E.  Cyon  was  unable  to  discover  any  specific  terminal 
organ,  he  believes  a  free  nerve  ending  in  part  possible.  The  fibres  form  numerous 
plexuses  and  present  an  irregular  network. 

Julieii  described  a  peculiar  mode  of  termination  of  the  nerves  in  the  peritoneum. 
According  to  him  the  fibres  are  transformed  into  pale,  non-medullated  fibrillas,  and  these 
pass  into  peculiarly  formed  capsules.  From  the  other  end  of  these  capsules  passes  a 
pencil  of  radiating  terminal  fibrillai  which  end  in  small  heads.  This  statement  requires 
confirmation. 

Under  normal  conditions  the  nerve-fibres  of  the  peritoneum  convey  no  impressions, 
they  possess  no  tactile  capability,  and  we  have  no  sensation  of  these  parts.  Their 
excitation  occurs  only  from  painful  irritants. 
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ease,  the  most  sensitive.  It  happens  also  in  idiopathic  peritonitis 
that  certain  spots  of  the  abdomen  are  particularly  painful— for 
example,  the  neighborhood  of  the  umbilicus ;  and  this  exalted 
sensitiveness  may,  in  fact,  be  connected  with  a  more  intense  de- 
gree of  inflammation  at  the  spots  in  question.  The  character  of 
the  effusion  has  no  influence  on  the  intensity  of  the  pain. 

Circulation  — Temperature.— '^^umeiouQ  variations  in  the 
pulse  are  observed  in  the  various  cases.  It  may,  at  least  at  the 
beginning,  show  but  little  deviation  from  the  normal ;  the  rule 
is,  however,  that  it  at  once  becomes  considerably  increased  in 
frequency.  The  wave  at  the  same  time  is  small,  and  the  artery 
contracted.  According  as  the  other  symptoms  of  the  disease  in- 
crease, the  pulse  becomes  smaller,  and  almost  vanishes  com- 
pletely, while  its  frequency  increases  to  140,  or  even  to  160. 
This  great  rapidity  of  the  pulse  results,  doubtless,  from  several 
concomitant  circumstances  ;  it  is  certainly  not  occasioned  by  the 
high  temperature  alone,  to  which  it  is  in  no  way  correlated. 


Peritonitis.    Cause  uukuown.  Death. 
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The  temperature  presents  great  variations  and  irregularities, 
which,  up  to  the  present,  we  are  unable  to  account  for.  The  char- 
acter and  extent  of  the  effusion  have,  undoubtedly,  some  effect 
upon  them,  but  still  the  temperature  is  not  solely  de'pendent  upon 
these  conditions  alone.  The  rule  is  that  the  temperature  rises 
considerably  in  the  commencement  of  a  case  of  acute  diffuse  peri- 
tonitis— up  to  40°  C.  in  the  axilla— and  during  the  further  course 
of  the  disease  retains  this  height  either  pretty  continuously  or 
with  more  or  less  well-marked  remissions.  Later  on  the  temper- 
ature may  sink  below  the  normal — collapse  temperature.  Death 
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may  ensue  while  tlie  temperature  still  remains  at  its  height,  or 
after  it  has  become  normal  or  subnormal  (compare  the  curve  in 
peritonitis  with  fatal  issue).    Recovery  takes  place,  as  a  rule, 
b}^  means  of  lysis,  with  the  gradual  g 
decline  of  the  exacerbation.     In  ^     ^     ^  U 

more  protracted  cases,  particularly 
on  their  transition  into  a  chronic 
stage,  we  not  unfrequently  see  con- 
siderable variations  both  up  and 
down,  which  probably  are  con- 
nected with  the  changes  which  are 
taking  place  in  the  serous  mem- 
brane. The  second  curve  shows 
these  variations. 

Many  cases  run  their  course 
from  the  outset  without  any  rise 
in  temperature.  Intestinal  occlu- 
sion, for  example,  may  lead  to  con- 
siderable effusion  into  the  perito- 
neal cavity  with  a  normal  or  sub- 
normal temperature. 

Mespiration. — The  number  of 
the  respirations  is  increased  three- 
fold or  even  more ;  they  are  of  a 
purely  costal  type  and  are  shallow. 
These  alterations  in  the  respiration 
are  primarily  dependent  on  the 
tenderness  of  the  abdomen,  the 
pain  being  increased  by  the  move- 
ment of  the  abdominal  viscera  on 
the  descent  of  the  diaphragm,  and 
hence  this  latter  is  kept  as  quiet  as 
possible,  and  the  patient  breathes 
as  supei-ficially  as  he  can  with  the 
upper  part  of  his  thorax.  Every  attack  of  coughing  is  most 
anxiously  suppressed,  and  when  the  irritation  can  be  no  longer 
overcome  the  patient  coughs  gently,  so  as  to  avoid,  as  far  as 
possible,  any  pressure  on  the  abdomen. 
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As  the  respirations  are  not  so  ample,  their  frequency  must  be 
increased.  The  increase  is,  however,  further  dependent  on  the 
encroachment  on  the  space  of  the  thorax  and  on  the  inadequate 
circulation,  and  lastly  on  the  rise  in  temperature.  Further,  it 
happens  by  no  means  unfrequently  that  peritonitis  is  associated 
with  pleuritis,  or  even  with  pericarditis,  such  being  particularly 
the  case  in  the  infectious  forms  of  the  disease. 

Oidioard  Condition^  Sensorium. — Patients  lie,  as  a  rule,  on 
their  back,  and  in  order  to  relax  the  abdominal  muscles  as  much 
as  possible  the  legs  are  drawn  up.  Every  change  of  position  is 
most  studiously  avoided  on  account  of  the  pain  it  produces ;  the 
arms  alone  are  tossed  to  and  fro,  an  evidence  of  restlessness  and 
anguish. 

The  changes  in  the  countenance  are  in  part  due  to  the  pain, 
and  in  part  to  the  general  collapse  in  which  it  participates ; 
this  collapse  is  partly  brought  about  by  the  frequent  vom- 
iting, and  partly  by  the  effusion  into  the  abdomen  and  the 
great  excess  of  blood  in  the  abdominal  vessels ;  but  the  exci- 
tation of  such  a  number  of  nerve- terminations  may  also  have 
something  to  do  with  it  by  producing  the  effect  of  shock. 
The  coldness  of  the  prominences  and  the  cyanosis  result  from 
the  imperfect  filling  of  the  arteries,  due  to  weakened  vis  a 
tergo,  whereby  the  blood  accumulates  in  the  veins,  and  thus, 
as  the  result  of  an  inadequate  supply  of  warmth  with  arterial 
blood,  a  well-marked  cooling  takes  place.  The  insufficiency 
of  respiration  is  naturally  of  importance  in  accounting  for  the 
cyanosis. 

The  intense  excitation  from  the  pain  has  probably  something 
to  do  with  the  clear  condition  of  the  sensorium,  which  usually 
persists  throughout,  even  to  the  very  death-struggle  ;  we  may  at 
least  account  for  the  disappearance  of  previously  existing  dis- 
turbances of  consciousness  on  the  supervention  of  peritonitis  in 
this  way  (Traube). 

Delirium  occurs  before  death,  and  may  be  regarded  as  an 
indication  of  commencing  paralysis  or  as  the  result  of  cerebral 
oedema ;  complete  loss  of  consciousness  occurring  soon  after  the 
commencement  of  the  disease  is  a  most  rare  exception.  In  such 
a  case  all  manifestation  of  pain  may  be  absent,  but  even  then 
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pressure  on  the  abdomen  calls  forth  distinct  indication  of  pain 
and  reflex  movements. 

The  condition  occasionally  observed,  in  which  the  patient, 
after  the  lapse  of  some  time,  and  when  effusion  has  taken  place, 
feels  better  and  more  comfortable,  is  due  to  the  decrease  in  sensi- 
bility of  the  sentient  nerves. 

The  evacuation  of  urine  frequently  cannot  be  effected  by 
natural  means,  the  detrusor  vesicfB  becoming  paralyzed  by  the 
extension  to  it  of  the  inflammatory  process.  Patients  often  feel 
a  painful  urgency  to  pass  water,  and  when  a  little  urine  flows 
away,  it  is  accompanied  by  pain  along  the  urethra. 

The  quantity  of  urine  passed  is  very  small,  and  corresponding- 
ly concentrated ;  hence  generally  a  brick-dust  sediment  is  thrown 
down  on  cooling.  The  reduction  in  the  quantity  of  urine  depends 
upon  the  losses  of  water  from  the  vomiting  and  the  effusion,  upon 
the  low  arterial  pressure,  as  well  as  upon  the  effects  of  compres- 
sion of  the  tightly  distended  abdomen  on  the  renal  arteries. 

Albumen  is  by  no  means  constantly  found  in  the  urine  ;  if 
albumen  be  found  in  the  urine,  and  if  there  be  no  actual  compli- 
cation of  nephritis,  it  is  to  be  regarded  as  the  result  of  the  fever- 
ishness  and  stasis. 

The  occurrence  of  pleuritis  and  pericarditis  has  already  been 
referred  to ;  in  addition  to  these  we  must  mention  jaundice, 
which,  however,  is  an  exceedingly  rare  concomitant  of  simple 
peritonitis.  As  regards  other  complications,  suffice  it  to  say 
that  peritonitis  is  itself  a  much  more  frequent  complication  of 
previously  existing  disease  ;  and  in  this  way  the  aspect  of  the 
symptoms  which  it  presents  is  liable  to  numerous  modifications. 

Course,  Duration,  Results.  Prognosis. 

The  course  of  acute  diffuse  peritonitis  is  generally  a  rapid 
one,  and  a  fatal  issue  is  moreover  very  frequent.  It  would  be 
difficult  to  adduce  any  statistics  which  would  accurately  show 
the  rate  of  mortality,  since  cases  of  peritoneal  inflammation,  eti- 
ologically  distinct,  can  scarcely  be  compared  one  with  another. 

Death  occurs  in  many  instances  within  five  or  six  days,  or  in 
any  case  it  results  within  the  first  few  weeks  under  conditions  of 
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increasing  collapse  and  imperfect  respiration.  Meanwhile,  there 
are  changes  for  better  and  worse. 

The  more  rapid  and  sudden  the  extension  of  the  inflammation 
and  the  occurrence  of  the  effusion,  particularly  if  this  latter  be 
of  a  purulent  character,  the  more  likely  is  death  to  occur  early. 
In  the  case  of  internal  incarcerations  and  twistings  it  is  the  pri- 
mary lesion  which  is,  as  a  rule,  the  cause  of  death  ;  the  intensity 
of  the  accompanying  peritonitis  tends  only  to  modify  the  symp- 
toms, and  to  hasten  the  fatal  issue. 

The  most  unfavorable  cases  are  those  of  a  septic  nature,  and 
those  in  which  substances  which  act  as  chemical  irritants  are 
poured  into  the  cavity  of  the  peritoneum,  as  is  often  the  case  in 
perforation.  Those  forms  are  most  favorable  in  which  a  dry 
effusion  preponderates,  such  as  may  occur  in  the  extension  of  a 
simple  inflammatory  process  to  the  peritoneum,  or  in  connection 
with  menstruation,  etc.  Cases  of  sero-librinous  effusion  termi- 
nate comparatively  often  in  recovery. 

The  symptoms  which  indicate  a  change  for  the  better  are  a 
uniform  decrease  in  the  tenderness,  meteorism,  and  fever,  the 
cessation  of  vomiting,  the  regulation  of  the  faecal  evacuations, 
and  the  return  of  sleep.  The  fluid  portion  of  the  effusion  is 
absorbed,  and  if  this  takes  place  rapidly  we  may  observe  an  in- 
crease in  the  quantity  of  urine  and  sweating. 

The  further  metamorphoses  of  the  solid  elements  of  the  effu- 
sion are  important.  The  new  connective-tissue  products — the 
false  membranes  and  adhesions — may  be  of  little  moment,  so  far 
as  the  future  life  of  the  individual  is  concerned,  or  may  be  the 
means  of  engendering  a  vast  number  of  dangers  and  functional 
disturbances,  according  as  they  assume  a  loose  or  a  firm  retrac- 
tile character,  and  according  to  their  extent  and  the  manner  in 
which  they  are  arranged. 

Owing  to  the  fixation  and  retraction  of  the  intestines  and 
mesentery,  as  also  owing  to  the  shortening  of  the  former,  the 
mobility  of  the  gut  may  be  greatly  interfered  with,  and  thus 
continous  disturbances  of  the  digestive  functions  and  impair- 
ment of  nutrition  may  result.  Similarly,  in  the  cases  of  adhe- 
sions affecting  the  uterus,  ovaries,  and  Fallopian  tubes,  the 
course  of  pregnancy  and  delivery  may  be  seriously  complicated. 
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A  number  of  nervous  phenomena  also  met  witli  in  tlie  female 
may  have  their  origin  in  such  conditions.  The  intestines  may- 
become  contorted  and  have  some  of  their  coats  ruptured,  owing 
to  the  shrinking  of  the  mesentery  ;  and  firm  ligamentous  bands, 
as  well  as  more  slender  cords,  may  produce  compression  and 
constriction,  and  further  may  give  rise  to  pouches  and  dilata- 
tions, which  may  be  the  means  of  producing  incarcerations. 
The  fixation  of  the  intestine  is  further  of  moment  in  the  produc- 
tion of  invagination. 

The  richer  the  effusion  be  in  cellular  elements,  the  greater  is 
the  difficulty  of  its  complete  absorption ;  after  the  acute  stage 
has  passed  off  such  cases  may  pass  into  a  chronic  condition. 
The  effusion  may  become  encysted  in  several  places,  and  the 
further  history  of  these  masses  is  associated  with  new  dangers. 
Under  favorable  circumstances  they  become  inspissated  and  ulti- 
mately become  fibrous,  caseous,  or  calcareous,  or  else  the  pus 
finds  its  way  outward  in  some  way  or  other.  Perforations  of 
the  intestine,  of  the  diaphragm,  of  the  abdominal  parietes,  of 
the  uterus,  and  of  the  bladder  or  vagina  may  arise,  with  occa- 
sionally the  formation  of  chronic  abscesses  and  fistulse.  In  this 
way  the  encysted  portions  may  become  converted  into  faecal 
cavities,  and  communications  may  become  established  between 
two  portions  of  intestine,  or  else  the  newly  formed  false  mem- 
brane may  be  broken  down,  and  a  fresh  attack  of  peritonitis  and 
death  may  be  the  result.  The  encapsuled  hardened  masses  may 
frequently  be  perceived  on  examination  long  after  as  tumors  and 
indurations. 

The  liver  and  spleen  are  occasionally  invested  by  a  dense 
coating  of  connective  tissue,  and  varying  degrees  of  atrophy  are 
developed  as  a  result  of  compression,  especially  if  the  vena  portse 
be  implicated.  A  permanent  jaundice  may  further  arise  from 
compression  of  the  ductus  choledochus.  The  encysted  portions 
of  the  effusion  may  produce  deep  furrows  in  the  liver  from 
atrophy. 

These  remains  of  effusion  may  give  rise  to  further  danger  in 
the  form  of  pyaemli  and  septicaemia.  Such  encysted  effusions 
may  also  lead  to  general  disturbance  of  nutrition,  aneemia,  and 
actual  marasmus. 
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From  all  this  it  will  appear  that  the  prognosis  must  through- 
out be  serious,  and  in  many  cases  absolutely  fatal.  For  even 
when  the  acute  stage  has  passed  off  we  must  keep  in  view  the 
possibilit}'-  of  the  effects  of  resulting  conditions. 

Diagnosis. 

We  have  to  decide  whether  a  case  be  one  of  peritonitis  or  not, 
and  if  it  be,  we  must  make  out,  as  far  as  possible,  with  what 
primary  affection  it  may  be  connected.  The  latter  part  of  the 
question  is  by  no  means  equal  in  importance  to  the  first,  either 
as  regards  our  opinion  of  the  case  or  the  treatment.  The  diag- 
nosis of  peritonitis  is,  in  the  majority  of  cases,  not  difficult;  it 
rests  upon  the  intense  painfulness  of  the  abdomen,  the  vomiting, 
the  constipation,  the  quickening  of  the  pulse,  and  the  collapse, 
as  well  as  on  the  concomitant  rise  in  temperature  and  distention 
of  the  abdomen.  The  demonstration  of  freely  movable  liuid  in 
the  abdomen  is  a  very  important  item. 

In  the  commencement,  so  long  as  there  is  only  tenderness, 
excitement  of  the  pulse,  and  vomiting,  no  differential  diagnosis 
can  be  definitely  established  from  many  other  painful  affections 
of  the  abdomen,  more  especially  from  such  as  cardialgia,  enter- 
algia,  colicky  aft'ections  of  the  kidney,  gall-bladder,  and  uterus, 
also  rheumatism  of  the  abdominal  muscles  and  infiammation  and 
hypersesthesia  of  the  abdominal  walls. 

The  pain  in  peritonitis  is  characterized  by  being  greatly  in- 
tensified on  pressure  and  motion  ;  in  colicky  conditions  and  neu- 
ralgia, the  pain  often  does  not  present  this  peculiarity,  and  firm 
pressure  may  even  give  relief.  This  characteristic  is,  however, 
not  invariable,  more  particularly  as  frequently  processes  lie  at 
the  root  of  these  various  painful  conditions  which  may  induce 
inflammation  of  the  organ  in  question,  together  with  participa- 
tion of  the  serous  membrane,  and  immediately  pass  on  into  peri- 
tonitis. In  these  cases  we  must  have  recourse  to  the  history 
which  may  be  obtained  as  to  the  manner  in  which  the  various 
functions  of  the  entire  abdominal  viscera  have  been  performed 
(character  of  menstruation,  whether  such  attacks  had  occurred 
previously,  whether  there  had  been  jaundice,  or  abnormities  in 
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the  urine,  or  whether  there  had  been  symptoms  of  gastric  ulcer, 
etc.).  A  definite  diagnosis  rests  upon  the  demonstration  of  free 
fluid  in  the  abdominal  cavit}^  Here  mistakes  may  most  easily 
arise,  if  there  be  a  simple  serous  effusion  from  any  cause,  disease 
of  the  kidneys,  for  example,  and  if  pain  in  the  abdomen  occur 
simultaneously  ;  under  such  circumstances,  the  diagnosis  may  be 
difficult,  and  all  the  more  so  as  the  general  sensibility  of  the 
abdomen  is  not  always  present  in  its  fully  characteristic  form. 

Mistakes  may  further  arise  owing  to  tumors  in  the  abdomen, 
the  enlarged  uterus,  ovarian  tumors,  echinococcus  cysts,  even  the 
distended  bladder,  all  of  which  on  altering  the  position  of  the 
patient  present  a  certain  mobility,  being  mistaken  for  effusion. 
The  emptying  of  the  bladder  and  an  accurate  examination  pre- 
clude mistakes  of  this  kind. 

As  far  as  the  diagnosis  of  the  primary  affection  is  concerned, 
it  is  not  always  possible  to  clear  the  matter  up  completely  ;  we 
must  take  into  account  the  entire  pathology  of  the  abdominal 
viscera,  but,  as  in  the  category  of  these  affections  some  few  stand 
prominently  forward  in  point  of  frequency,  these  must  especially 
be  borne  in  mind.  In  coming  to  a  diagnosis,  everything  which 
tends  to  disclose  symptoms  of  a  previously  existent  abdominal 
disease  is  very  important.  Too  much  weight  must  not  be  at- 
tached to  the  starting-point  and  primary  seat  of  the  tenderness. 

I  saw  a  case  in  which  the  startiug-point  of  the  pains  was  always  referred  to  the 
right  iliac  fossa,  and  their  intensity  in  this  place  was  particularly  complained  of. 
On  post-mortem  examination  a  fibrinous  peritonitis  was  found  without  any  primary 
disease  in  this  locality.  In  another  case,  where  the  patient  came  into  hospital  with 
perforation,  the  epigastrium  was  always  described  as  the  seat  of  the  pain  that  had 
previously  existed ;  perforation  had  been  caused  by  a  corrosive  ulcer  in  the  caecum. 
The  localization  of  the  pain  is  thus  often  deceptive. 

After  the  various  affections  of  the  uterus  we  must  constantly 
bear  in  mind  the  possibility  of  incarceration,  and,  therefore,  care- 
fully examine  the  hernial  openings  (in  this  case,  as  well  as  in 
the  case  of  internal  constrictions,  strictures  from  cicatrices,  etc.  ; 
see  Intestinal  Diseases).  Next  after  this  we  must  think  of  the 
right  iliac  fossa,  with  the  inflammatory  processes  which  occur  in 
it,  and,  further,  simple  faecal  accumulation,  then  ulceration  in 
the  stomach  and  intestine. 
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The  majority  of  other  diseased  conditions  can  only  be  had 
recourse  to  when  we  have  independent  positive  data  for  their 
existence.* 


Treatment. 

The  treatment  of  peritonitis  can  and  must  be,  in  many  cases, 
aimed  at  its  exciting  cause.  This  is  more  particularly  the  case 
in  all  forms  of  intestinal  occlusion  and  constriction.  The  pros- 
pect of  success  is  certainly  never  great,  but  in  faecal  accumula- 
tion, for  example,  systematic  and  rational  treatment  may  be  the 
means  of  saving  life.  We  cannot  here  repeat  in  extenso  what 
has  been  already  said  on  the  subject  in  "  Intestinal  Diseases ; " 
we  shall  only  refer  again  to  the  value  of  large  enemata. 

But  even  in  other  cases  of  peritonitis  which  are  not  dependent 
on  ileus,  we  must  not  leave  altogether  out  of  sight  the  primary 
disease  and  starting-point  of  the  inflammation,  so  far  as  we  have 
been  able  to  determine  it. 

In  the  symptomatic  treatment  of  peritonitis  the  objects  to  be 
attained — so  far  as  the  means  at  our  disposal  in  the  present  day 
will  allow— are  to  prevent  the  further  extension  of  the  disease 
and  the  intensity  and  extensiveness  of  the  effusion,  to  lessen  the 
pain,  to  control  as  far  as  possible  the  vomiting  and  hiccough, 
and  ultimately  to  remove  the  constipation. 

Further,  we  know  that  direct  danger  to  life  may  accrue  from 
excessive  distention  of  the  abdomen,  and  from  the  pressure 
thereby  induced  on  the  thoracic  organs.  We  have,  therefore,  to 
contend  against  this  as  well  as  against  the  menacing  collapse. 

The  first  question  is  as  to  how  we  are  to  carry  out  these  indi- 
cations, and  whether  we  may  expect  to  succeed  in  checking  the 
intensity  and  extent  of  the  inflammation  by  the  use  of  antiphlo- 
gistic remedies  in  general,  or  by  any  special  ones.  Under  this 
head,  the  remedies  most  frequently  employed  are  depletion — 
general  in  the  earlier  stages,  and  local  by  means  of  leeches  in  the 
later, — inunction  of  mercurial  ointment,  under  some  circumstances 

'  L.  M.  Waton  observed  a  rare  occurrence,  namely,  intermittent  attacks  of  pain  in 
the  abddmen,  vomiting,  the  type  of  countenance  that  of  tertian  ague,  which  disap- 
peared on  the  exhibition  of  quinine. 
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SO  as  to  produce  salivation,  and  the  exhibition  of  calomel.  I 
must  state  that  I  liave  not  been  able  to  recognize  any  distincfe 
benefit  from  such  treatment,  but,  on  the  contrary,  that  extensive 
depletion  by  means  of  hfty  leeches  or  more  on  the  abdomen  must 
produce  subsequently  a  prejudicial  influence  on  the  circulation. 
The  application  of  a  smaller  number  of  leeches  (10-15)  may  with 
safety  be  recommended  as  a  means  of  improving  the  subjective 
condition  of  the  patient  without  producing  any  subsequent  bad 
effect.  I  believe,  however,  that  in  most  cases  we  may  dispense 
with  local  depletion  without  in  any  way  being  guilty  of  neglect. 

On  the  other  hand,  the  use  of  the  ice-bladder  at  the  outset 
of  peritonitis  is  most  strongly  to  be  recommended  on  various 
grounds.  First,  as  a  means  of  withdrawing  heat — we  abstain  from 
other  antipyretic  means  in  acute  peritonitis  for  obvious  reasons 
— then,  as  an  antiphlogistic  remedy,  and  lastly,  as  a  means  of 
influencing  the  peristaltic  motion  and  allaying  the  pain. ' 

The  ice-bladder  and  ice-compresses  must  not  be  too  heavy  on 
the  abdomen,  or  they  will  increase  the  discomfort  of  the  patient 
and  cause  more  upward  pressure  than  is  otherwise  the  case.  By 
a  well-adjusted  use  the  cold  is  generally  well  borne,  and  w^ith 
evident  alleviation  of  the  symptoms.  We  must,  however,  in 
practice,  place  considerable  reliance  on  the  patient's  own  opinion 
as  to  whether  the  cold  ought  to  be  continued  or  not. 

I  believe  that  by  the  application  of  cold  we  may  lessen  the 
hypersemia  by  causing  contraction  of  the  vessels,  reduce  the 
nervous  irritability,  and  effect  the  spasmodic  peristaltic  action. 
Hence,  the  beneficial  effect  met  with  at  the  outset  of  peritonitis 
which  is  no  longer  attainable  when  once  the  abdominal  vessels 
and  the  intestines  have  become  paralyzed.  At  this  period  the 
application  of  warmth,  on  the  other  hand,  is  indicated.  As,  how- 
ever, we  cannot  from  without  accurately  inspect  the  processes 
which  are  going  on,  we  shall  find  the  subjective  condition  of  the 
patient  a  very  important  guide. 

'  According  to  an  apparently  accurate  and  plausible  statement,  the  use  of  cold  is 
called  for  on  account  of  the  meteorism,  to  condense  the  gas  in  the  intestine;  we  have 
only  to  refer  to  the  well-known  formula  to  estimate  how  much  the  volume  of  intestinal 
gas  may  be  reduced  by  actually  reducing  the  temperature  several  degrees,  and  thus  to 
see  how  important  it  is  to  attain  such,  a  result. 
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Since  Graves  and  Stokes  set  iis  the  example,  the  use  of  large 
doses  of  opium  in  the  treatment  of  peritonitis  has  ever  been  the 
universal  j)ractice.  The  mode  of  action  of  tlie  opium  was  ex- 
plained by  its  narcotic  properties,  and  by  the  jiroperty  it  was 
supposed  to  have  of  arresting  peristaltic  action.  If  opium  did 
arrest  peristaltic  action,  the  practical  results  which,  as  a  matter 
of  fact,  follow  its  administration  in  the  treatment  of  peritonitis, 
would  not  be  attributable  to  it.  The  action  of  opium  and  mor- 
phia is  much  more  readily  understood  if  we  accept  the  view  that 
they  tend  to  excite  peristaltic  action,  but  at  the  same  time  to 
diminish  reflex  excitation.  On  this  latter  property  depends  a 
farther  useful  effect  of  opium,  namely,  its  action  in  allaying 
vomiting  and  hiccough.  If  we,  then,  regard  the  action  of  opium 
in  its  entirety,  we  must  conclude  that  in  scarcely  a  single  case  of 
peritonitis  can  it  properly  be  withJield.  The  great  tolerance  of 
this  medicine  evinced  by  patients  is  enough  to  excite  wonder. 
The  phenomenon  depends  doubtless  on  the  fact  that  the  prepara- 
tions are  but  to  a  very  small  extent  absorbed.  This  tolerance 
does  not  exist  in  the  case  of  subcutaneous  injections,  and  hence, 
if  there  be  great  painfulness,  we  may  combine  this  method  with 
internal  administration,  as  the  latter  has  the  advantage  of  acting 
directly  upon  the  stomach  and  intestines.  It  is  doubtful  whether 
any  essential  difference  exists  between  the  results  of  opium  and 
those  of  morphia. 

Complete  rest  and  complete  abstinence  are  demanded  through- 
out the  entire  disease.  Even  small  quantities  of  fluid  are  often 
quickly  vomited.  We  should  recommend,  therefore,  to  give  the 
patient  small  pieces  of  ice  (also  fruit-ices),  which  in  itself  lessens 
the  vomiting  by  allaying  the  irritability.  A  series  of  other 
means  of  allaying  the  vomiting  has  come  into  use,  such  as 
drinks  containing  carbonic  acid,  alkaline  carbonates,  lime-water, 
and  others. 

The  violent  hiccough  often  does  not  yield  to  opium  and 
morphia,  and  the  whole  series  of  narcotic  remedies  have  been 
applied  in  such  cases,  and,  in  addition,  sinapisms,  blisters,  and 
similar  counter-irritant  treatment.  In  exceedingly  urgent  cases 
the  use  of  chloroform  may  produce  the  wished-for  result. 

The  use  of  cathartics  for  the  meteorism  and  constipation  lias 
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been  completely  given  up  ;  we  have  generally  learned  to  recog- 
nize the  fact  that  drastic  cathartics  mast  in  many  cases  of  peri- 
tonitis increase  the  symptoms.  The  simple  symptomatic  consti- 
pation in  peritonitis  requires  no  special  treatment.  A  few  doses 
of  calomel  may  be  of  use  under  certain  circumstances  in  over- 
coming the  meteorism  ;  in  addition  to  this,  amongst  the  various 
internal  remedies  which  have  been  tried,  we  should  choose  cal- 
cined magnesia,  lime-water,  vegetable  charcoal,  etc.  They  will 
not  bring  about  any  wonderful  effect.  The  introduction  of  the 
rectal  bougie  has  not,  unfortunatel}^,  the  effect  which  we  might 
expect ;  gas,  no  doubt,  passes  down,  but  frequently  fluid  or 
solid  fffical  matter  stops  the  way,  and,  as  a  rule,  but  little  wind 
is  passed.  This  method  ought  always  to  be  given  a  trial.  In 
urgent  cases  there  is  nothing  left  but  to  puncture  the  intestine 
with  a  fine  trocar,  to  let  out  the  flatus.  We  must,  however, 
puncture  in  several  places.  The  danger  of  the  exit  of  fjecal 
matter  through  the  puncture  is  not  great ;  still,  I  lately  saw  gas 
pass  in  this  way  into  the  peritoneal  cavity. 

As  soon  as  the  collapse  appears  to  threaten  life,  those  stimu- 
lants must  be  employed  which  the  circumstances  of  the  case 
appear  to  permit.  The  best  are  subcutaneous  injection  of  cam- 
pliorated  oil,  and,  internally,  ether,  musk,  wine,  cool  champagne, 
etc. 

In  cases  of  excessive  purulent  effusion,  the  question  arises  as 
to  whether  we  ought  not  to  give  an  exit  to  the  effusion  by  opera- 
tive means,  namely,  puncture,  or  even  incision.  During  the 
acute  stage  of  the  disease  such  an  interference  must  be  rejected. 
After  this  stage  has  passed  away,  however,  if  the  effusion  be 
excessive,  and  is  not  becoming  absorbed,  this  proceeding  may 
be  justifiable  and  productive  of  good  results,  especially  in  the 
case  of  threatening  rupture.  In  the  case  of  a  favorable  turn,  it 
is  necessary  to  pay  the  greatest  attention  to  bodily  rest  and 
nourishment. 

To  assist  the  absorption  of  the  remains  of  the  effusion,  baths, 
derivations  to  the  skin,  and  painting  with  tincture  of  iodine  may 
be  of  use  in  connection  with  good  nutrition. 
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Special  Forms  of  DiflFuse  Peritonitis. 


a.  Perforative  Periionliis. 


All  those  cases  must  be  included  under  the  term  Perforative 
Peritonitis  which  are  associated  with  rupture  of  the  peritoneum 
at  any  place,  whether  this  occur  from  suppuration  and  ulcera- 
tion or  from  mechanical  violence. 

The  serous  membrane  is  most  frequently  perforated,  owing  to 
suppuration  and  ulceration  in  the  abdominal  viscera.  Its  mode 
of  occurrence  is  such  that  perforation  takes  place  into  the  abdom- 
inal cavity  from  the  viscera,  and  thus  the  peritoneum  is  the  last 
to  give  way.  The  reverse  process  occurs  more  rarely,  namely, 
the  pus  in  contact  with  the  serous  membrane  gradually  breaks 
it  down,  and  thus  makes  its  way  outward.  In  the  latter  case 
the  perforation  is  widest  at  its  peritoneal  end  If  peritonitis  had 
occurred  as  the  result  of  perforation,  the  resulting  effusion  might 
further  produce  a  second  perforation,  and  thus  both  varieties 
may  be  combined  in  the  same  case. ' 

If  we  regard  the  cases  of  acute  diffuse  peritonitis  in  their  etio- 
logical aspect,  and  compare  them  with  one  another,  we  shall  find 
that  a  considerable  portion  of  the  whole  are  those  resulting  from 
perforation."  Those  cases  only,  however,  are  characterized  by 
special  symptoms  in  which  the  perforation  is  associated  with  the 
exit  of  gas  from  the  stomach  or  intestines ;  no  other  sjanptonis 
can  be  relied  on  as  indicating  the  presence  of  perforation. 

The  examination  is  therefore  not  immediately  directed  to  the  existence  of  a  per- 
foration, but  merely  to  the  presence  of  free  gas  in  the  peritoneal  cavity.  Hence  the 
question  has  to  be  answered  whether  or  not  in  some  otlier  manner,  owing  to  decom- 
position of  a  peritoneal  effusion,  free  gas  may  not  be  developed  in  the  peritoneal 
cavity,  thus  causing  pneumoperitonitis.  The  statements  on  this  point  are  very  con- 
tradictory, many  observers  entirely  denying  the  occurrence  of  this  phenomenon. 
Tliis  much,  at  any  rate,  may  be  regarded  as  definite,  that  the  development  of  free 
gas  in  the  peritoneum  is  an  exceedingly  rare  occurrence.  That,  liowever,  large 
quantities  of  gas  may  be  developed  in  individual  cases,  even  during  life,  owing  to 


'  Buhl,  Bericht  uber  280  Leichenoffuungen.    Zeitschr.  fUr  rat.  Med.  N.  F.  VII.  1. 
»  Wifligk  found  perforation  32  times  iu  3(55  cases  of  peritonitis,  hence  8.8  per  cent. 
Prag.  Vierteljahrachrift.  1853.  X.  II. 
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processes  of  decomi)Osition,  cannot  be  doubted  with  the  record  of  obscrvationB 
which  we  have  before  us.  I  shall  here  only  refer  to  the  testimony  of  O.  Bamberger 
and  to  a  case  accurately  observed  by  Breslau.  We  may  remark,  a  priori,  that  the 
conditions  for  the  decomposition  of  effusion  occur  much  more  frequently  and 
readily  in  the  peritoneum  than  in  any  other  serous  cavity,  in  that  nowhere  else  does 
there  appear  to  exist  such  an  opportunity  of  taking  up  septic  material  in  a  state  of 
decomposition ;  still  it  is  a  rare  phenomenon  during  life,  and  hence  the  path  by 
which  the  excitant  to  decomposition  reaches  the  peritoneum  must  be  a  difficult 
one.  In  Breslau's  case,  this  probably  took  place  in  connection  with  the  puncture 
which  had  previously  been  made. 

Small  quantities  of  gas  may  rapidly  disappear  owing  to  absorption,  but  greater 
quantities  require  undoubtedly  a  longer  time,  as  has  been  established  from  the  his- 
tories of  the  few  cases  of  cure  recorded  after  the  occurrence  of  perforation  (Traube'a 
case). 

That  gas  may  get  into  the  abdominal  cavity  by  means  of  diffusion  from  the 
intestine  cannot  be  contended,  and  is  supported  by  the  fact  that  odorous  gases  can 
be  communicated  through  the  intestinal  wall  to  masses  of  fluid  (abscesses)  in  con- 
tact with  it.  But  according  as  the  diffusion  of  gases  takes  place,  al)sorption  pro- 
ceeds at  an  equal  rate,  so  that  a  pneumoperitoneum  is  certainly  never  produced  in 
this  way.' 

The  rupture  of  the  wall  of  the  stomach  or  intestine  may  take 
place  traumatically,  owing  to  a  blow,  fall,  etc.,  if  the  viscera  be 
very  full.  By  far  the  most  frequent  inducing  cause  for  perfora- 
tion  is  to  be  found  in  the  various  ulcerative  processes  in  the 
stomach  and  intestine,  and  in  the  vermiform  process.  The  ulcers 
extend  gradually  more  and  more  deeply,  until,  at  last,  the  thin 
serous  membrane  is  all  that  remains.  This  also  may  finally 
become  necrosed,  and  thus  give  way,  or  some  other  cause  may 
arise  which  produces  the  rupture  of  the  serous  membrane,  namely, 
a  concussion  or  a  blow,  strong  peristaltic  action,  filling  of  the 
intestines  with  excessive  quantities  of  faeces,  or  with  ingesta, 
which  tend  to  produce  direct  mechanical  violence. 

Anatomy.— "TXiQ  distention  of  the  abdomen  is  generally  ex- 
ceedingly great,  the  parietes  more  quickly  assume  a  greenish 
discoloration  than  is  the  case  in  non-perforative  peritonitis.  As 
soon  as  the  peritoneal  cavity  is  opened  pus  gushes  out,  gener- 
ally with  considerable  force.  The  gases,  which  have  exuded  and 
])ecome  collected,  vary  according  to  the  place  where  the  perfora- 

'  Compare  Gatani  and  Dressier,  Prager  Vierteljahr.  1805.  I.  p.  115,  in  which  also 
analyses  of  these  gases  are  given. 
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tion  lias  been  produced ;  in  the  majority  of  cases  they  have  a 
strongly  feculent  odor. 

The  coils  of  intestine  are  matted  together,  of  a  dirty  green 
color,  and  beset  with  a  deposition  of  fibrin.  The  effusion  is  apt 
to  be  very  great,  generally  of  a  dirty  purulent  character,  rarely 
healthy  pus. 

It  may  contain  the  contents  of  the  stomach  or  intestine  mixed 
up  with  it,  in  which  case  triple  phosphate  or  faecal  concretions 
and  even  worms  may  be  found  to  have  passed  out  through 
the  perforation.  The  fact  that  such  masses  have  passed  out 
requires  the  opening  to  be  of  a  certain  circumference,  as  it  may 
easily  become  covered  over  or  secluded.  Gas  permeates  through 
exceedingly  small  openings,  but  even  the  passage  of  gas  itself 
may  be  prevented  by  occlusion,  by  faeces,  etc.  Furthermore, 
the  quantity  of  material  which  passes  out  depends  upon  the 
degree  of  fulness  and  distention  of  the  intestines  at  the  time. 

In  some  few  cases  the  opening  of  the  perforation  is  so  great  and  death  super- 
venes so  rapidly  that  we  find  in  the  abdomen  only  exuded  fluid  contents,  but  no 
inflammatory  processes  and  no  effusion.  I  saw  a  case  of  the  kind  where  the  patient 
was  brought  in  a  dying  condition  to  the  hospital.  The  ijerforation  had  taken 
place  a  few  hours  previously.  The  contents  of  the  stomach  had  been  almost  en- 
tirely poured  out  into  the  peritoneal  sac  through  a  large  ulcer  which  had  perfo- 
rated, but  there  was  not  a  trace  of  inflammation  to  be  seen. 

Still  rarer  are  those  cases  in  which  a  greater  space  of  time  intervenes  between 
the  perforation  and  death,  but  where  still  the  evidences  of  inflammation  are  want- 
ing. Such  cases  have  been  communicated  by  Bardeleben  and  Siebert.  The  attempt 
was  made  to  explain  this  circumstance  by  the  fact  that  the  peritoneum  had  lost  its 
normal  structure  as  the  result  of  previously  existing  inflammation,  and  had  become 
metamorphosed  into  a  firm  fibrous  membrane. 

It  is  often  easy  to  discover  the  opening  of  the  perforation  if 
gas  and  the  contents  of  the  intestine  still  pass  through  it.  Occa- 
sionally it  is  very  difficult  if  it  have  subsequently  become  closed 
up,  and  if  the  rupture  be  very  small.  We  must  in  these  cases 
guard  against  mistakes  arising  from  subsequent  artificial  tears, 
which  may  very  readily  occur  in  the  brittle  intestines  in  cases  of 
ulceration.  The  abdominal  organs  present  a  more  or  less  ad- 
vanced discoloration,  and  this  is  frequently  most  evident  on  the 
surface  of  the  liver  on  either  side  of  the  falciform  ligament,  often 
simultaneously  with  a  slight  depression  of  its  convex  surface 
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and  a  drying  up  of  its  peritoneal  investment  (Traube).  Tliis  gray 
discoloration  is  probably  the  result  of  chemical  action,  and  the 
presence  of  sulphuretted  hydrogen  in  the  gas,  even  as  a  mere 
trace,  ma}''  have  something  to  do  with  it. 

Symptoms. — The  phenomena  which  may  precede  the  occur- 
rence of  perforation  are  referable  to  gastric  and  intestinal  ulcera- 
tion, fffical  accumulation,  intestinal  catarrh,  typhlitis,  enteric 
fever,  etc.  Before  the  occurrence  of  the  perforation  there  may 
have  existed  at  a  circumscribed  spot  pain  and  tenderness  on 
pressure.  But  these  preliminary  phenomena  are  by  no  means 
necessary,  and  the  perforation  may  take  place  quite  suddenly. 

The  occurrence  of  perforation  is  sometimes  connected  with  a 
severe  momentary  pain,  and  with  a  feeling  as  if  something  in  the 
abdomen  had  burst. 

This  severe  pain  depends  upon  the  tearing  itself  and  not  on  the  subsequent  peri- 
tonitis, for  it  occurs  at  the  actual  moment  of  the  accident;  furthermore,  it  does  not 
depend  on  the  contact  of  masses  of  the  detruded  material  with  the  serous  mem- 
brane, for  it  has  been  observed  in  cases  where  no  such  material  has  escaped. 

The  pain  extends  rapidly  with  great  intensity  over  the  whole 
abdomen,  and  simultaneously  there  often  sets  in  a  sudden  and 
intense  state  of  collapse.  The  countenance  becomes  drawn,  the 
extremities  cold  and  damp,  the  pulse  small  and  frequent,  and 
immediately  the  symptoms  of  the  most  acute  peritonitis  set  in. 

This  is  the  form  of  peritonitis  which  is  apt  to  follow  perfora- 
tion; perforation  may,  however,  occur  far  less  virulently  and 
under  circumstances  of  almost  complete  latency.  This  particu- 
larly is  the  case  if  peritonitis  had  previously  existed,  or  if  the 
perforation  occur  in  the  course  of  a  severe  illness,  for  example, 
a  severe  case  of  enteric  fever.  Further,  the  state  of  things  as- 
sumes a  different  aspect  if  universal  adhesions  had  been  estab- 
lished prior  to  the  rupture.  In  this  case  the  rupture  frequently 
occurs  without  symptoms,  and  is  unattended  subsequently  by 
such  serious  phenomena. 

The  question  as  to  what  is  the  exact  cause  of  the  state  of  col- 
lapse which  is  apt  to  set  in  on  perforation,  cannot  be  definitely 
answered.  Probably  several  factors  combine,  amongst  which 
must  be  taken  into  account  the  shock  of  the  perforation  itself 
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and  the  sudden  occurrence  of  the  peritonitis.  The  attempt  has 
been  made  to  explain  this  phenomenon  by  poisoning  with  sul- 
phuretted hydrogen,  but  this  mode  of  explanation  falls  to  the 
ground,  owing  to  the  small  quantity  of  this  gas  which  can  get 
into  the  peritoneum  from  the  intestine,  and,  further,  owing  to 
the  circumstance  that  perforation  without  the  exit  of  sulphu- 
retted hydrogen— as,  for  example,  in  the  case  of  the  stomach- 
is  accompanied  by  the  same  set  of  phenomena.  In  those  cases, 
also,  in  which,  owing  to  decomposition  of  purulent  effusion,  con- 
siderable quantities  of  sulphuretted  hydrogen  might  become 
developed  out  of  the  albuminous  substances,  poisoning  by  it  is 
very  improbable. 

One  might  conclude  from  Emminghaus's '  cases  (in  which  the  urine  showed  a 
sulphuretted  hydrogen  reaction — that  is,  it  colored  lead  paper  black)  that  under  such 
circumstances  considerable  quantities  of  sulphuretted  liydrogen  may  pass  into  the 
blood.  The  develoijment  of  sulphuretted  hydrogen  in  the  urine  does  not,  however, 
prove  a  previous  absorption  of  the  gas  into  the  blood  and  its  subsequent  elimina- 
tion in  the  urine.  It  is,  in  fact,  not  a  rare  occurrence  that  sulphuretted  hydrogen  is 
develoi^ed  out  of  the  sulphur  compounds  in  the  urine.  It  is,  on  the  contrary,  ex- 
ceedingly unlikely  that  haemoglobin  should  give  up  chemically  united  sulphuretted 
hydrogen  as  such  to  the  urine  ;  it  is  much  more  likely  that  there  would  be  a  decom- 
position into  sulphuric  acid  and  water  by  means  of  oxidation,  a  state  of  things 
Which  might  be  decided  by  experiment. 

The  entrance  of  air  into  the  peritoneal  cavity — the  iympaniies 
'peritonei — is  accompanied  by  a  series  of  physical  signs.  Air  and 
fluid  occur  freely  movable  in  a  smooth-walled  cavit}^  The  air 
has  the  lower  specific  gravity,  and  hence  occupies  the  uppermost 
position  in  the  abdomen.  Necessarily  connected  with  this  is  a 
dislocation  of  the  viscera.  As  a  rule,  the  abdomen  is  very 
markedly  and  uniformly  distended  and  stretched,  and  no  promi- 
nence of  coils  of  intestine  is  visible.  As  when  the  patient  is 
lying  on  his  back,  in  the  horizontal  position,  the  epigastric  re- 
gion is  the  highest  part  of  the  abdomen,  the  gas  collects  here  and 
presses  it  forward.  We  find,  then,  in  addition  to  the  high  posi- 
tion of  the  diaphragm,  a  disappearance  of  the  anterior  hepatic 
dulness'  from  the  thorax  into  the  axillary  region,  where  the  dul- 

'  Berl.  klin.  Wochenachrift.  1872.  X.  40,  41. 
»  Schxili,  Mediz.  Zeitschr.  fiir  Oesterr.  1842. 
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ness  is  often  sharply  marked  off  from  tlie  resonant  portion.  The 
liver  is  thus  pressed  upward  and  backward  from  the  anterior  wall 
of  the  thorax,  and  this  occurs  uniformly  if  not  prevented  by  ad- 
hesions. The  same  is  true  of  the  spleen.  On  percussion  the 
abdomen  gives  a  remarkably  clear,  deep  note,  generally  tym- 
panitic or  metallic  in  character ;  this  characteristic  of  the  per- 
cussion note  is  generally  to  be  found  over  a  large  extent  of  the 
abdomen,  and  passes  in  the  dependent  portions  into  the  dull  note 
of  the  effusion. 

Notwithstanding  the  accumulation  of  air  in  the  peritoneum, 
we  naturally  meet  with  a  change  in  pitch  of  the  percussion  note 
in  various  places  where  coils  of  intestine  lie  against  the  parietes. 
This  will  especially  be  the  case  when  the  quantity  of  air  is  not 
very  considerable — only,  in  fact,  a  few  bubbles.  In  this  case  the 
clear,  dee])  note  will  only  be  heard  of  a  uniform  pitch  in  the  epi- 
gastric region  ;  in  other  places  variations  will  occur.  But  as  a 
tensely  distended  knuckle  of  intestine  may  dislocate  the  liver, 
and  give  a  very  full  and  deep  note,  the  diagnosis  in  these  cases 
becomes  all  the  more  difficult.  The  prominence  of  the  intestinal 
convolution,  the  limits  of  the  deep,  full  tone  being  confined  to 
the  course  of  the  transverse  colon,  and  the  persistence  of  this 
character  of  tone  in  this  position  when  the  position  of  the  patient 
is  altered,  are  decisive  evidences  against  the  gas  being  free  in  the 
peritoneal  cavity  ;  in  this  latter  case  a  bubble  of  air,  being  readily 
movable,  will  be  found  to  shift  about  with  the  various  changes 
in  position  of  the  patient. 

Traube  has  several  times  observed,  in  cases  of  entrance  of  air 
into  the  peritoneal  sac,  a  peculiar,  easily  pitted  condition  of  the 
epigastric  region,  with  a  feeling  of  doughy  fluctuation.  This 
phenomenon  must  depend  upon  the  great  softening  of  the  pari 
etes  at  this  spot,  and  upon  the  small  resistance  of  the  mobile  bub- 
ble of  air. 

On  shaking  the  patient  we  obtain  succussion  sounds.  This 
plienomenon  occurs  also  in  a  flatulent  stomach  and  in  distended 
portions  of  intestines  ;  it  is  apt,  however,  to  be  louder  in  tym- 
panites  peritonei^  and  is  moreover  heard  uniformly  over  a  greater 
area.  The  same  is  true  for  the  metallic  character  of  the  aortic 
sounds. 
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The  other  symptoms  are  those  of  acute  perilouitis,  and  are 
but  little  altered  by  the  occurrence  of  perforation,  save  only  that 
they  are  generally  intensified.  Thus  the  vomiting  is  likely  to  be 
very  intense  unless  the  stomach  be  the  seat  of  a  large  perforation ; 
in  this  case  the  contents  of  the  stomach  are  emptied  in  the  direc- 
tion of  least  resistance,  namely,  through  the  perforation  (Traube). 
This  circumstance  is  of  diagnostic  value  in  the  case  of  perfora- 
tion of  the  stomach.  The  constipation  is  very  obstinate,  still  it  is 
not  always  present ;  the  meteorism  is  very  intense. 

The  course  of  diffuse  perforative  peritonitis  is  very  rapid  ; 
death  occurs  with  an  increase  in  the  symptoms  of  collapse,  and 
frequently  with  a  simultaneous  fall  in  the  temperature ;  the  fatal 
issue  may  result  w^ithin  a  few  hours  or  in  the  course  of  a  couple 
of  days.  It  may,  however,  be  postponed  for  a  longer  time,  dis- 
integration taking  place  in  various  regions  with  fresh  perfora- 
tions, etc.  Loebel  has  described  a  case  of  the  kind  in  whicli 
subcutaneous  emphysema  occurred. 

Recovery  is  a  very  rare  issue,  but  its  occurrence  has  been 
established  beyond  all  doubt  (Traube). 

The  diagnosis  can  only  be  based  upon  the  physical  signs ; 
hence,  it  is  impossible  to  recognize  a  case  of  perforation  with  any 
certainty  if  the  exit  of  air  have  not  taken  place. 

The  development  of  gas  from  the  decomposition  of  an  effusion 
cannot  be  distinguished  from  air  which  has  escaped  through  a 
perforation  ;  but  on  account  of  the  rarity  of  such  an  occurrence 
it  does  not  demand  much  consideration. 

As  the  occurrence  of  peritoneal  symptoms  is  of  primary 
moment  in  the  diagnosis,  there  is  no  danger  of  mistaking  for  a 
case  of  the  kind  one  of  simple  distention  of  the  intestines  or  of 
acute  yellow  atrophy  of  the  liver,  even  if  the  anterior  hepatic 
dulness  disappear.  The  only  difficult  question  is  whether  the 
peritonitis  be  with  or  without  perforation.  To  decide  this  point 
we  ought  not  to  rely  on  any  one  single  well-established  physical 
sign,  but  make  an  accurate  digest  of  the  entire  group  of  phenom- 
ena. Notwithstanding,  the  diagnosis  in  some  cases  must  remain 
undecided. 

The  treatment  in  perforative  peritonitis  can  only  be  directed 
against  the  symptoms,  essentially  the  same  principles  holding 
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good  in  this  case  as  in  the  uncomplicated  form  of  the  disease. 
Absolute  rest  and  absolute  abstinence,  the  use  of  large  doses  of 
opium,  and  the  application  of  the  ice-bladder  are  demanded,  the 
diminution  of  the  vomiting  and  the  pain,  and  finally,  the  ener- 
getic contest  with  the  collapse,  being  the  principal  indications  for 
treatment.  Under  certain  conditions  it  may  appear  right  to  let 
out  the  gas  by  puncture,  with  a  view  of  diminishing  the  S3^mp- 
toms  of  compression.  L££DS  ^ 
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Vorkommen  von  Bacterien  bei  der  diphth.  Form  des  Puerperalsfiebers.  Arch, 
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The  inflammation  of  the  peritoneum  in  connection  with  the 
puerperal  state  may  in  itself  be  the  entire  expression  of  disease, 
or  it  may  be  but  the  local  participation  of  a  general  process, 
namely,  pyjemia. 

These  diseases  are  described  under  the  general  name  of  puer- 
peral feve?^  which  so  far  at  least  is  justifiable,  as  these  processes, 
one  and  all,  in  spite  of  anatomical  and  clinical  varieties,  have 
their  origin  in  an  injured  condition  of  the  genital  canal  and  its 
surroundings,  occasioned  by  delivery.  The  starting-point  of  the 
disease  is  to  be  found  in  the  inner  coat  of  the  genital  canal, 
and  the  morbid  processes  which  underlie  the  affection  in  ques- 
tion are :  endometritis  and  the  ulcerative  processes  on  the  cer- 
vix uteri  and  in  the  vagina,  and  inflammation  in  the  neighbor- 
hood of  the  uterus. 

A  subdivision  of  the  entire  group  into  forms  which  are  ana- 
tomically somewhat  sharply  defined  is  made  according  to  the 
various  paths  along  which  these  morbid  processes  spread  from 
their  point  of  origin.  Following  the  precedent  of  Buhl,  we  may 
distinguish  three  several  paths  by  which  the  disease  extends : 
first,  directly  through  the  Fallopian  tubes,  or  through  the  sub- 
stance of  the  uterus  itself  ;  secondly,  through  the  medium  of  the 
blood-vessels  ;  and  thirdly,  through  the  lymphatics.  In  the  first 
of  these  the  disease  produced  is  peritonitis  ;  the  two  latter  con- 
necting paths  lead  to  pyfBinic  and  septicaemic  forms  of  disease  ; 
and  these  latter  pre-eminently  are  what  lead  to  the  simultaneous 
occurrence  of  a  number  of  mutually  connected  diseases  of  lying- 
in  women— the  so-called  epidemics  of  puerperal  fever. 

The  history  of  puerperal  diseases  extends  back  to  the  very 
earliest  medical  literature.  It  is  doubtful,  however,  how  far  the 
older  descriptions  were  identical  with  what  we  now  call  puer- 
peral fever. 

At  any  rate,  long  before  the  relations  which  exist  between 
other  forms  of  peritonitis  had  been  elucidated,  it  was  known  that 
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in  many  cases  of  puerperal  fever  the  peritoneum  became  attacked 
by  inflammation. 

The  first  definite  notices  of  diseases  affecting  large  numbers 
of  lying-in  women,  in  which  the  peritoneum  was  involved,  are 
from  the  pens  of  French  authors  in  the  beginning  and  middle  of 
the  eighteenth  century,  viz.,  Delamotte, '  and  afterwards  Malouin,' 
who  described  an  epidemic  of  puerperal  fever  in  the  Hotel-Dieu  in 
Paris  during  the  year  1746.  On  post-mortem  examination  the 
intestines  were  found  coated  by  a  coagulated  material,  and  there 
was  a  milky  effusion  in  the  abdominal  cavity,  and  sometimes 
also  in  the  thorax.  From  the  lungs  also  exuded  a  milky  fluid  ; 
the  uterus  appeared  inflamed  ;  and  in  some  cases  there  was  sup- 
puration of  the  ovaries.  Since  then  the  subject  of  puerperal 
fever  has  had  an  unusually  large  number  of  investigators,  who 
generally  have  devoted  themselves  to  the  etiological  relations  of 
the  general  disease.  The  various  opinions  on  this  point  have  led 
to  sharp  controversies,  the  contending  parties  arranging  them- 
selves, some  on  the  side  of  contagion,  and  others  on  that  of 
miasma,  some  again  on  that  of  local,  and  others  on  that  of  gen- 
eral infection. 

If  we  consider  Buhl's  three  principal  forms,  based  upon  the 
anatomical  mode  of  extension  of  the  process  : 

1.  Puerperal  peritonitis  without  pysemia ; 

2.  Puerperal  pyaemia  without  peritonitis ; 

3.  Puerperal  pyaemia  with  peritonitis  ; 
we  find  that  hardly  any  difference  of  opinion  exists  as  regards 
the  first  form.  This  disease  is  to  be  regarded  as  a  purely  local 
intiammation  of  the  peritoneum  proceeding  from  the  uterus  and 
its  appendages,  such  as  may  take  place  independently  of  the 
puerperal  state.  The  questions  as  to  the  pysemic  and  septice- 
mic forms  assume  a  more  difficult  aspect.  As,  however,  in  these 
cases  we  have  to  do  with  pyaemic  diseases,  peritonitis  being  at 
most  an  important  item  in  the  phenomena  presented,  and  as  this 
is  not  the  place  to  enter  into  an  exhaustive  discussion  on  these 
subjects,  we  can  only  cursorily  touch  upon  them.    Peritonitis  is 

*  Trait6  compl.  des  accouch.  Leyden.  1729. 
Hist  des  malad.  epid.  de  1740,  obs.  a  Paris.  Mom.  de  I'acad.  royale  des  sciences 
del'an.  1746.  Amsterdam.  1755. 
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given  this  prominent  importance  in  Buhl's  third  class,  while  his 
second  comprises  those  cases  which,  by  means  of  metrophlebitis 
and  thrombosis  of  the  spermatic  veins,  etc.,  lead  to  general  embo- 
lic pyaemia  by  the  breaking  down  of  the  thrombi.  Peritonitis  is 
not  necessarily  associated  with  this  form. 

As  far  as  clinical  observation  is  concerned,  the  distinction  between  these  ana- 
tomical divisions  is  not  always  so  evident ;  the  various  forms  may  be  combined ; 
and  partly  from  this  cause  arose  the  numerous  attempts  to  lay  down  a  useful  and 
comprehensive  scheme  from  a  clinical  standpoint.  In  doing  so,  however,  the  ana- 
tomical basis  ought  not  to  be  disregarded.  Spiegelberg  has  given  us  a  classification 
which  lays  special  stress  on  the  inflammatory  processes  in  the  neighborhood  of  the 
uterus. 

This  classification  is  the  following : 

1.  Inflammation  of  the  genital  mucous  membrane :  endocolpitis  and  endo- 
metritis. 

a.  Superficial. 

h.  Ulcerative  (diphtheritic). 

2.  Inflammation  of  the  serous  membrane  of  the  uterus  and  its  appendages : 
pelvic  peritonitis  and  peritonitis  diffusa  traumatica. 

3.  Inflammation  of  the  parenchyma  of  the  uterus,  of  the  subserous  tissue, 
and  the  pelvic  areolar  tissue :  metritis  and  parametritis. 

a.  Exudative,  circumscribed. 

h.  Phlegmonous  diffuse,  with  lymphangitis  and  pyaemia :  peritonitis 
lymphatica. 

4.  Phlebothrombosis   and  phlebitis  uterina  and  parauterina :  embolic 
pyaemia. 

5.  Simple  septicfemia :  putrid  absorption. 
Another  classification  is  the  following,  by  Hugenberger : 

A.  Puerperal  inflammatory  conditions  of  the  genital  organs. 

1.  Ulceratio  puerperalis  vulvae,  vaginae  et  orificii  colli. 

2.  Colpitis  and  endometritis  levior  or  catarrhalis. 

3.  Perimetritis  and  peritonitis  puerperalis. 

a.  Levior  or  subacuta. 

h.  Gravior  or  acuta  and  acutissima. 

4.  Phlegmone  puerperalis. 

a.  Metritis,  parametritis,  and  phlegmone  pelvis  levior. 
h.  Colpitis,  endometritis  diphtheritica,  parametritis,  phlegmone  abdo- 
minis diffusa  gravior. 

B.  Puerperal  venous  thrombosis. 

1.  Metrophlebothrombosis. 

2.  Phlebitis  cruralis. 

C.  Puerperal  ichorrhnemia  and  septicaemia. 


PUERPERAL  PERITONITIS. 


273 


Metroperitonitis — Peritonitis  without  Pycemia. 

As  the  circumscribed  inflammatory  processes  in  the  areolar 
tissue  of  the  pelvis  and  in  the  serous  appendages  of  the  uterus, 
viz.,  parametritis  and  perimetritis,  as  well  as  the  relation  they 
bear  to  diffuse  peritonitis,  have  been  discussed  in  the  Tenth 
Volume  of  this  Cyclopsedia,  we  have  only  to  consider  the  diffuse 
peritonitis  which  is  developed  from  the  uterus  in  the  puerperal 
state. 

This  disease  is  to  be  regarded  as  a  purely  local  inflammation 
of  the  peritoneum,  such  as  may  arise  independently  of  the  puer- 
peral state.  The  intra-uterine  process  extends  through  the  Fallo- 
pian tubes  to  the  peritoneum,  just  as  it  does  in  the  case  of  men- 
strual peritonitis,  as  was  first  observed  by  Foerster  ;  or  else  an 
originally  circumscribed  peritonitis  (perimetritis)  spreads  into  a 
diffuse  inflammation. 

The  traumatic  element  arising  during  delivery  is  of  immediate 
importance  in  the  production  of  this  form,  which  occurs  most 
frequently  as  isolated  cases,  having  no  connection  one  with 
another — thus  unlike  puerperal  pyaemia,  which  generally  attacks 
a  number  of  parturient  women  at  the  same  time,  in  lying-in  insti- 
tutions. 

Anatomically,  this  form  is  characterized  by  the  symptoms  of 
peritonitis.  The  abdomen  is,  as  a  rule,  markedly  distended  ;  the 
effusion  is  fibrinous  or  fibrino-purulent,  with  the  abdominal 
organs  matted  together  in  many  places.'  The  effusion  is  apt  to 
be  copious  in  the  true  pelvis,  particularly  in  Douglas's  space, 
and  the  uterus  and  Fallopian  tubes  are  completely  invested  by 
it.  In  the  openings  of  the  Fallopian  tubes  a  purulent  secretion 
may  exist ;  their  lumen  is  widened,  and  their  tissue  loose  and 
injected.  In  the  uterus  there  is  evidence  of  endometritis  ;  but 
we  do  not  find  either  venous  thrombosis  or  lymphangitis. 

The  effusion  may  be  encysted,  particularly  if  the  disease  runs 
a  chronic  course,  or  if  the  inflammation  was  originally  cu*cum- 
scribed. 

Syviptoms  and  Course.— W\n\Q  puerperal  oophoritis  and  sal- 


'  For  the  analysis  of  an  eflFuaion  of  the  kind,  see  KhciscJi,  1.  c.  I.  p.  77. 
VOL.  VIII.-  18 
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pingitis  do  not  give  rise  to  peritonitis  for  some  time  after  deliv- 
ery, metroperitonitis  generally  develops  itself  within  from  three 
to  live  days.  It  frequently  begins  with  a  single  rigor,  or  with 
the  less  striking  initial  symptoms  of  pelvic  peritonitis,  which 
may  extend  more  or  less  quickly.  Corresponding  with  this,  the 
course  of  the  disease  assumes  various  aspects,  and  we  may  dis- 
tinguish a  peritonitis  acutissima  from  cases  which  run  a  more 
chronic  course. 

The  symptoms  of  metroperitonitis  differ  but  little  from  those 
of  ordinary  peritonitis.  The  abdomen  becomes  quickly  dis- 
tended, the  softness  due  to  the  relaxed  condition  of  the  abdomi- 
nal parietes  after  delivery  is  lost,  and  the  abdominal  wall  becomes 
like  a  drum  ;  it  is  exceptional  for  the  distention  to  be  confined  to 
the  large  intestine.  In  the  very  acute  course  of  the  disease  the 
tenderness  rapidly  extends  from  the  uterus  over  the  entire  ab- 
domen. In  the  gradual  extension  of  a  perimetritis  the  tenderness 
of  the  "Uterus  may  be  primarily  very  insignificant,  so  as  only  to 
be  discoverable  on  firm  pressure. 

It  is  worthy  of  note  that  profuse  diarrhoea  occurs  with  great 
regularity  in  the  course  of  metroperitonitis ;  the  occurrence  of 
the  diarrhoea  has  been  rightly  connected  with  the  fact  that  in 
this  form  of  peritonitis  post-mortem  examination  very  uniformly 
reveals  the  evidence  of  severe  intestinal  catarrh  (Rokitansky). 
Obstinate  constipation  occurs  now  and  then,  and  may  even  in- 
duce ileus. 

As  a  rule,  the  general  aspect  of  the  patient  is  serious  in  the 
extreme ;  there  is  great  anxiety,  a  feeling  of  intense  illness, 
and  great  prostration,  and  collapse  sets  in  rapidly.  The  senso- 
rium  is  but  seldom  affected.  Headache  is  generally  present.  The 
fever  is  always  very  considerable  in  cases  which  begin  acutely, 
the  temperature  in  the  initial  rigor  reaching  40-41  C,  and  even 
higher,  and  then  it  either  remains  continuously  high  or  presents 
those  irregular  ups  and  downs  which  are  observed  in  other  forms 
of  peritonitis.  The  pulse,  as  in  other  forms  of  peritonitis,  is 
greatly  quickened— 120  to  130  beats  per  minute  being  the  rule— 
and  with  the  increase  in  the  symptoms  it  becomes  still  more  fre- 
quent, reaching  150.  A  decrease  in  the  frequency  of  the  pulse 
may  be  regarded  as  a  favorable  prognostic  symptom. 
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On  the  occurrence  of  changes  on  the  inner  surface  of  tlie 
uterus,  the  diameter  of  the  lochia  becomes  altered,  and,  in  cases 
of  excessive  effusion  into  the  abdomen,  the  secretion  becomes 
scanty  or  ceases  altogether. 

A  peculiar  complication  in  these  cases  is  a  condition  of  the 
skin  winch,  especially  in  lying-in  institutions,  is  a  frequent  ac- 
companiment of  puerperal  diseases.  This  condition  consists  in  a 
transient  erythema,  often  of  considerable  extent, — rarely  in  ery- 
sipelas. These  inflammatory  conditions  of  the  skin  have  been 
described  by  English  authors  under  the  title  of  puerperal  scar- 
latina. 

In  the  more  chronic  course  of  the  disease  the  phenomena  pri- 
marily are  those  of  circumscribed  peritonitis  with  slight  tender- 
ness, considerable  fever,  and  without  excessive  distention  of  the 
abdomen.  These  symptoms  spread  gradually  and  increase  in 
intensity.  This  last  mode  of  occurrence  of  the  disease  is  espe- 
cially apt  to  lead  to  the  effusion  becoming  encysted,  and  to  peri- 
toneal and  pelvic  abscesses,  with  a  protracted  course  of  resulting 
illness. 

The  course  of  acute  metroperitonitis  is,  as  a  rule,  virulent ; 
and  if  we  regard  those  cases  collectively  in  which  a  fibrino-puru- 
lent  effusion  occurs,  we  find  that  the  issue  is  exceedingly  un- 
favorable. If  recovery  be  the  result,  it  occurs  by  absorption, 
and  by  the  effusion  becoming  encapsuled,  together  with  all  the 
consequences  of  this  process.  Further,  the  involution  of  the 
uterus  takes  place  slowly,  and  there  remains  a  tendency  to 
sequelfe. 

If  the  effusion  be  slight  (fibrinous),  and  the  course  not  viru- 
lent, recovery,  more  or  less  complete,  occurs  rather  frequently, 
so  that  the  cases  of  metroperitonitis,  taken  as  a  whole,  show,  when 
compared  with  other  forms  of  peritonitis,  a  favorable  death-rate. 

With  reference  to  the  treatment  of  metroperitonitis,  we  have 
but  little  to  add  to  the  general  principle  laid  down  in  connection, 
with  acute  peritonitis. 

Locally,  the  most  careful  cleanliness  is  required,  so  as  to  pre- 
vent the  occurrence  of  bed-sores. 

As  regards  the  antiphlogistic  remedies  at  our  disposal,  all 
agree  that  for  this  form  of  inflammation  general  bloodletting  is 
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to  be  discarded,  and  that  the  local  form  by  means  of  leeches 
tends  only  to  relieve  the  subjective  condition  of  tlie  patient,  and 
hence  ought  only  to  be  used  cautiously  (from  ten  to  fifteen 
leeches).  Mercury  has  alv^ays  had  its  advocates  in  this  particu- 
lar form  of  peritonitis,  and  in  point  of  fact  many  observations 
are  confirmatory  of  its  beneficial  use  (Kehrer).  Whether,  how- 
ever, the  favorable  results  are  to  be  unconditionally  ascribed  to 
the  influence  of  the  mercurial  treatment  is  certainly  very  doubt- 
ful ;  but  new  investigations  on  this  point  are  being  undertaken 
every  day.  Large  doses  of  calomel,  and  inunction  with  mercu- 
rial ointment  (the  latter  upon  the  abdomen  and  thigh)  are  the 
best  modes  of  administering  the  remedy. 

The  use  of  cathartics  must  be  regarded  as  dangerous  and 
irrational  in  the  treatment  of  peritonitis  in  general.  In  the 
treatment  of  puerperal  peritonitis,  on  the  contrary,  drastic 
cathartics  have  been  praised  as  exceedingly  useful  by  much 
respected  observers  (Seiffert,  Breslau,  and  others).  It  cannot  be 
denied  that  interference  of  this  kind  is  more  authorized  in  puer- 
peral peritonitis  than  in  any  other  form  of  the  disease.  If  the 
connection  between  inflammation  of  the  peritoneum  and  the  pro- 
cesses in  the  uterus  in  certain  cases  is  once  clear,  we  are  no 
longer  in  danger  of  doing  harm  owing  to  a  doubtful  diagnosis. 
Hence  the  accumulation  of  the  intestinal  contents  during  preg- 
nancy may  require  that  energetic  means  should  be  taken  to  re- 
move it.  The  intestinal  catarrh  which  occurs  is  intensified  by 
the  stasis  and  decomposition  of  the  contents.  From  this  point 
of  view  it  appears  exceedingly  important  to  clear  out  the  intes- 
tine in  those  cases  in  which  there  is  considerable  accumulation, 
and  this  is  best  done  by  a  few  large  doses  of  calomel.  The  other 
advantages  which  have  been  ascribed  to  an  extended  course  of 
purging  do  not  appear  to  have  been  definitely  proved,  nor  to 
justify  the  consequences  which  this  treatment  may  entail.  One 
such  consequence  is  that  after  the  use  of  drastic  purgatives  a 
profuse  diarrhoea  not  unfrequently  spontaneously  sets  in,  which 
may  induce  collapse. 

The  use  of  opium  and  morphia  in  the  treatment  of  tlie  symp- 
toms is  perhaps  less  useful  in  this  than  in  other  forms  of  peri- 
tonitis, but  still  in  many  aspects  it  is  very  valuable.    In  cases  of 
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profuse  diarrhoea  especially  we  may  administer  opium  in  tlie 
form  of  enemata,  in  combination  with  tannin  and  starch. 

It  is  unnecessary  to  mention  specially  that  the  application  of 
cold  is  exceedingly  useful  in  the  puerperal  form  of  peritonitis ; 
the  ice-bladder  and  cold  compresses  are  generally  very  well 
borne. 

As  regards  the  use  of  oil  of  turpentine,  which  has  been  recommended  in  various 
quarters,  I  have  no  personal  experience. 

Many  considerations  are  opposed  to  the  similarly  recommended  painting  of  the 
abdomen  witli  collodion,  more  especially  the  excoriations  and  ulcerations  of  the 
skin  which  result  from  it. 

Peritonitis  Lympliatica.    PycBmia  witli  Peritonitis. 

In  peritonitis  lymphatica  also  we  are  in  all  probability  con- 
cerned with  a  primarily  local  process,  the  act  of  delivery  being 
the  actual  starting-point.  From  this  the  process  extends,  as 
may  be  traced  anatomically,  through  the  lymphatics,  which  con- 
vey the  material  they  take  up  to  the  blood,  and  on  their  way 
excite  inflammatory  processes  in  the  large  lymph-spaces,  more 
particularly  the  peritoneum. 

This  form  of  puerperal  fever  constitutes  the  greatest  propor- 
tion of  the  cases  in  puerperal  epidemics  ;  it  occurs,  however,  also, 
as  indeed  every  form  of  puerperal  fever  may,  spontaneously  in 
sporadic  cases.  Further,  it  is  not  connected  as  anything  speci- 
fic with  delivery,  for  the  same  process  may  result  independently 
of  the  puerperal  state  from  injuries  to  the  female  genital  organs, 
for  example,  from  operative  interference  (Buhl,  Virchow,  and 
others). 

The  majority  of  the  puerperal  epidemics  which  have  been 
observed  had  their  origin  in  lying-in  institutions  ;  and  hence  the 
fact  of  a  number  of  lying-in  women  being  collected  in  an  institu- 
tion of  the  kind  must  have  something  to  do  in  increasing  the 
tendency  to  puerperal  disease,  but  not  in  producing  anytliing 
specific,  as  is  proved  by  the  occurrence  of  spontaneous  sporadic 
cases,  and  by  the  doubtless  rarer  occurrence  of  epidemics  inde- 
pendently of  lying-in  institutions. 

If  the  first  statement,  tliat  there  is  always  a  primarily  local  process — a  local 
infection  duo  to  the  puerperal  trauma — were  incontcstably  established,  our  kuow- 
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ledge  as  to  the  mode  of  occurrence  of  puerperal  fever  would  Ije  jjlaccd  on  a  very 
broad  basis.  The  facts  adduced  may  be  readily  brought  up  in  support  of  tliis  fiist 
etatement,  and  shown  to  tally  with  the  view  which  would  place  tlie  essence  of  i)uer- 
peral  fever  within  narrow  limits,  and  thus  point  to  a  definite  end  to  be  attained  by 
future  investigation. 

But  opposed  to  this  view  is  another  and  older  one,  according  to  which,  in  all 
these  puerperal  diseases,  tliere  is  primarily  a  general  infection  of  the  blood,  which 
is  the  origin  of  the  various  local  phenomena. 

The  defenders  of  the  theory  of  a  primary  infection  of  the  blood  rely  most  prom- 
inently upon  the  fact  of  illness  manifesting  itself  in  puerperal  women  by  febrile 
symptoms  before  the  occurrence  of  any  discoverable  local  lesion,  even  before  and 
during  delivery.  Further,  puerperal  epidemics  are  said  to  become  developed  in 
places  and  districts,  to  explain  which  it  is  necessary  to  have  recourse  to  the  influ- 
ence of  miasmata.  It  would  be  difficult  to  refute  these  views  altogether,  but  still 
many  objections  may  be  urged  against  them. 

On  going  into  tlie  question  further,  it  is  important  to  observe 
tliat  those  groups  of  cases  which  occur  outside  lying-in  institu- 
tions may  sometimes  be  traced  directly  to  a  medical  man  or  a 
nurse,  who  may  have  been  the  means  of  bringing  the  infection 
from  a  primary  case  or  from  a  hospital.  Instances  are  known  in 
which  the  occurrence  of  the  disease  was  strictly  confined  to  the 
practice  of  one  individual  medical  man  or  nurse.  The  morbific 
poison,  therefore,  is  capable  of  being  conveyed  from  place  to 
place. 

In  the  case  of  every  disease  which  may  be  traced  to  the  reception  of  an  infectious 
material  into  the  body  old-established  custom  requires  in  each  case  an  answer  to  the 
question  as  to  whether  the  extension  takes  place  through  contagion  or  through  mias- 
ma. The  investigation  in  the  case  of  puerperal  fever  has  often  the  same  require- 
ment imposed  upon  it.  As,  however,  the  views  only  contain  a  part  of  the  possible 
ways  in  which  the  disease  may  originate  and  extend,  we  are  often  enougli  forced  by 
facts  to  a  compromise,  and  are  obliged  to  accept  a  miasmati co-contagious  origin  for 
the  disease.    So  also  in  the  case  of  puerperal  fever. 

If  we  put  the  question  in  this  way,  whether  morbific  poison 
may  be  actually  developed  and  may  proliferate  within  the  per- 
son of  the  individual,  we  must,  with  the  facts  we  have  before  us, 
answer  in  the  affirmative.'    On  the  other  hand,  it  is  not  likely 

'  We  cannot  altogether  discard  the  possibility  that  a  parturient  woman  may  beget 
the  infectious  material  without  becoming  herself  infected  with  puenjernl  disease,  where- 
as others  may  take  the  infection  from  her,  and  develop  the  most  severe  forms  of  it. 
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that  a  similar  materia  peccans  originates,  and  becomes  developed 
externally  to  tlie  human  body,  In  the  atmosphere  and  in  rooms. 
We  cannot  here  enter  into  a  full  discussion  on  the  subject,  but  if 
we  only  observe  the  manner  in  which  such  epidemics  arise,  and 
the  narrow  circle  in  which  all  subsequent  cases  of  the  disease 
group  themselves  around  the  first  case,  we  shall  be  unable  to 
support  the  idea  of  an  atmospheric  origin  for  the  infectious 
material. 

Any  conclusion  like  this,  which  has  merely  probability  in  its 
favor,  in  no  way  entails  as  a  necessary  consequence  that  the 
disease  can  only  be  communicated  by  personal  agency,  through 
the  medium  of  the  attendants  and  their  utensils.  This  mode 
of  communication  is  certain,  but  there  are  also  facts  which  tend 
to  prove  an  extension  by  means  of  other  media,  namely,  the 
atmosphere.  The  very  circumstance  that  the  phenomena  of  the 
disease  are  often  sharply  defined,  and  are  found  to  be  confined 
to  particular  wards,  while  physicians  and  nurses  do  their  duties 
throughout  the  entire  house,  supports  this  view,  and  is  opposed 
to  the  teaching  of  Semmelweiss  in  its  too  strict  limitation.  Fur- 
ther, the  puerperal  diseases  of  newly  born  children  ought  not  to  be 
ignored,  and  these  cannot  be  easily  explained  in  any  other  way. 

According  to  this  idea,  the  more  frequent  occurrence  of 
puerperal  diseases  in  lying-in  institutions,  as  compared  with  the 
general  experience  in  private  practice,  does  not  altogether  result 
from  the  increased  tendency  to  communicate  the  disease  through 
the  medium  of  those  who  examine  and  attend  the  cases.  Pyae- 
mia in  surgical  stations  also  is  not  always  communicated  by  the 
hands  of  the  dressers, — washing  the  hands  in  carbolic  acid  does 
not  put  a  stop  to  its  spread.  We  may  press  the  comparison 
between  a  surgical  station  and  a  lying-in  institution  still  further 
without  danger  of  any  great  mistake.  In  both  cases  the  primary 
condition— the  wound— may  in  itself  be  bad  ;  in  the  parturient 
woman,  for  example,  a  labor  with  great  tearing  and  bruising, 
together  with  loss  of  blood,  perhaps  the  previous  occurrence 
of  depression  or  the  existence  at  the  time  of  some  disease  (fever), 
may  produce  an  unhealthy  and  infecting  condition  of  wound. 
In  addition  to  this,  however,  there  is  a  hospital  influence,  and  a 
good  wound  is  in  danger  of  infection,  owing  to  the  possibility 
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that  a  bad  one  may  communicate  its  deleterious,  infectious 
material  through  the  atmosphere. 

The  effects  of  an  unhealthy  state  of  tlie  puerperal  wound— 
diphtlieritis— together  with  the  putrid  changes  that  are  associated 
with  it— are,  owing  to  the  local  conditions,  pernicious  to  a  degree 
which  is  hardly  met  with  in  any  other  form  of  injury.  The  soft 
uterus  just  emptied  of  its  contents,  with  its  dilated  veins  and 
lymph-vessels,  and  its  close  proximity  to  the  peritoneum,  is  the 
source  of  this  specially  great  danger  (Spiegelberg). 

Peritonitis  lymphatica  is  therefore  probably  to  be  regarded 
as  an  accidental  disease  of  a  wound — a  pysemic  disease, — in 
which  the  septic  matter  is  first  taken  up  by  the  lymphatic  ves- 
sels, and  conveyed  onward  by  them.  On  the  blood  taking  up 
the  putrid  material  from  the  lymph-vessels,  there  arises  a  general 
infection — an  actual  septicaemia. 

A  number  of  facts  bear  out  the  view  that  peritoniti's  lymphatica  occurs  as  the 
result  of  absorption  of  the  producta  of  decomposition, — that  it  is  the  result  of 
putrid  infection. 

Septic  plugs  do  not  readily  pass  from  the  lymph- vessels  into  the  current  of  the 
blood,  although  fluid  putrid  effusion  may,  possibly  on  account  of  the  low  pressure 
under  which  the  lymph  moves.  The  principal  and  most  obvious  results  are  for  the 
most  part  local,  namely,  the  septic  peritonitis  and  pleuritis,  and  the  diffuse  pelvic 
cellulitis. 

The  opinion  has  been  repeatedly  advanced,  that  the  infection  of  the  puerperal 
wound  is  due  to  the  presence  of  lower  organisms,  and  practically  we  are  compelled 
in  our  conclusions  to  have  recourse  to  such  an  hypothesis.  The  actual  conditions 
observed  authorize  this  view  in  so  far  that  on  the  inner  surface  of  the  uterus,  in  the 
contents  of  the  lymph-vessels,  in  tlie  effusion,  and  in  the  pus-corpuscles  bacteria 
abound  in  great  quantities — the  contents  of  the  lymph- vessels  consisting  of  pus 
and  bacteria  (Waldeyer). 

But  it  still  remains  doubtful  what  exact  r61e  ought  to  be  ascribed  to  these 
organisms;  whether,  owing  to  their  enormous  development,  organic  material  be- 
comes changed  into  poisonous  compounds,  or  whether  they  are  only  to  be  regarded 
as  the  evidences  of  processes  of  decomposition,  in  that  they  thereby  find  a  sphere 
for  their  existence,  or  lastly,  whether  their  presence  be  necessary  for  the  occurrence 
of  septic  processes,  etc.  All  these  questions  delay  the  solution  of  the  general 
inquiry. 

Pailioloqlcal  Anatomy  ' condition  found  in  the  genital 


'  See  in  particular  Biild^  loc.  cit. 
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canal  and  the  neighboring  tissues  is  generally  the  following : 
We  lind  on  the  inner  suriace  of  the  uterus  a  brownish  red  or 
greenish  pap  of  gangrenous  odor,  and  on  the  spots  where  there 
are  lacerations,  especially  in  the  cervix,  and  also  in  the  vagina, 
yellow  or  green  diphtheritic  ulceration.  The  uterus  is  large,  its 
tissue  oedematous  and  easily  broken  down  ;  on  its  surface  dis- 
tinct depressions  produced  by  the  superimposed  coils  of  intes- 
tine ;  sometimes  it  is  found  engorged  with  blood,  with  the  char- 
acters of  rapid  decomposition,  and  frequently  in  its  substance 
may  be  found  wedge-shaped  diphtheritic  sloughs. 

A  very  characteristic  form  is  assumed  by  the  changes  which 
take  place  in  the  areolar  tissue  of  the  pelvis,  and  in  the  appen- 
dages of  the  uterus,  which  during  pregnancy  had  taken  a  part  in 
the  general  hyperplasia,  and  are  traversed  by  dilated  Ij^mph-ves- 
sels.  These  abnormal  conditions  in  the  parametrium  are  de- 
scribed by  various  authors  under  different  names,  which,  however, 
all  mean  the  same  thing :  for  example,  phlegmon  of  the  pelvis 
(Erichsen),  parametritis  phlegmonosa  (Virchow),  and  purulent 
oedema  (Pirogoff  ^ ).  We  see  in  the  subperitoneal  connective  tis- 
sue varicose,  dilated,  beaded  lymph- vessels  with  yellow,  friable, 
or  purulent  contents  —  lymph-thrombosis,  metrolymphangitis. 
The  connective  tissue  presents  a  jelly-like  appearance.  These 
lymph-vessels,  filled  with  pus,  may  be  traced  for  a  considerable 
distance  from  the  uterus  into  the  retroperitoneal  connective  tis- 
sues ;  they  are  then  lost,  and  the  only  indication  of  the  process 
remaining  is  the  turbidly  serous,  fat-like  infiltration  of  the  con- 
nective tissue.  Lymph- vessels  filled  with  pus  may  sometimes 
be  traced  from  organs  covered  by  peritoneum  into  the  mesen- 
tery, as,  for  example,  from  the  ovaries.  The  lymph-glands 
lying  in  their  course  are  swollen  and  sometimes  contain  masses 
of  pus. 

The  fluid  of  the  parenchyma  of  the  uterus,  the  broken-down 
lymph-thrombi,  are  rich  in  granular  masses  ;  they  consist  partly 
of  bacteria,  wliich  are  also  found  in  masses  in  the  pus-corpuscles, 
and  similarly  in  the  effusion,  in  the  serous  cavities,  and  on  the 
pericardium. 


'  Spiegelberg.  loo.  cit. 
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The  effusion  into  the  peritoneal  sac  varies  not  only  in  quan- 
tity, but  in  cliaracter ;  it  may  be  fibrino-purulent  with  matting  to- 
gether of  the  intestines  and  with  but  little  fluid,  or  it  may  be 
of  an  unhealthy,  discolored  character,  or  even  hemorrliagic,  with 
a  few  flakes  of  lymph  and  no  adhesions.  The  pelvic  organs  are 
sometimes  actually  covered  up  in  masses  of  effusion.  We  sel- 
dom find  pus  in  the  Fallopian  tubes,  but  their  free  extremities 
are  reddened  and  covered  with  effusion. 

The  intestines  are,  as  a  rule,  markedly  distended  with  flatus, 
their  walls  cedematous,  the  mucous  membrane  in  a  state  of 
catarrh,  with  the  epithelium  falling  off,  or  with  actual  diphthe- 
ritic changes. 

The  spleen  is  enlarged,  its  tissue  friable,  the  Malpigliian  cor- 
puscles enlarged. 

The  liver  is  either  of  a  large  size  and  injected  with  blood,  or, 
more  frequently,  reduced  in  size,  pale,  of  a  yellow  color,  and  its 
parenchyma  readily  broken  down.  Microscopically,  we  find  the 
characters  of  fatty  degeneration  and  an  increased  amount  of 
pigment,  with  which  the  general  icteric  hue  of  the  body  coin- 
cides. These  changes  in  the  liver  are,  according  to  Buhl,  to  be 
regarded  as  stages  of  acute  atrophy,  and  are  connected  locally 
with  the  lymphangitis  as  well  as  with  the  general  infection, 
owing  to  the  imbibition  of  putrid  material. 

The  degenerative  changes  in  the  muscular  tissue  of  the  heart, 
and  in  certain  other  muscles,  seem  indicative  of  the  occurrence 
of  a  general  infection  ;  on  the  other  hand,  pj^semic  abscesses  exist 
only  as  the  result  of  ulcerative  endocarditis.  Next  to  the  peri- 
toneum, the  pleura  is  most  frequently  affected,  as  a  result  of 
lymphatic  infection  ;  the  lungs  also  may  be  attacked  by  the 
same  process — lyniphangitic  interlobular  pneumonia  of  Buhl. 
Inflammation  of  the  pericardium  is  of  rarer  occurrence. 

S?/m2?ioms.—T]ie  disease  begins,  as  a  rule,  soon  after  delivery, 
seldom  later  than  the  fifth  or  sixth  day,  and,  according  to 
Kiwisch,  a  woman  who  continues  well  during  the  first  ten  to 
fourteen  days  after  delivery  is  safe  from  an  attack  of  puerperal 
fever.  The  invasion  is  often  indicated  by  a  rigor,  but  this  symp- 
tom may  be  absent.  On  the  occurrence  of  the  rigor  the  tempera- 
ture in  the  axilla  rises  to  40-41  C.  (104°-105.8°  Fahr.),  and  then 
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continues  constantly  high,  with  irregular  remissions ;  the  fever 
is  subject  to  several  kinds  of  variations,  according  to  the  inten- 
sity of  tlie  disease  and  the  nature  of  the  complications. 

In  its  further  course,  the  general  aspect  of  peritonitis  lym- 
phatica  assumes  at  once  a  characteristic  form  which  has  little  in 
common  with  simple  peritonitis,  and  which  is  due  to  the  prom- 
inence which  the  symptoms  of  general  infection  and  septicaemia 
assume. 

With  the  rise  in  temperature,  the  pulse  becomes  considerably 
quickened — 120  to  150  beats  per  minute,  with  but  slight  fluctua- 
tions, being  generally  met  with  ;  the  character  is  moreover  weak, 
the  wave  low  and  compressible,  and  the  artery  but  imperfectly 
filled.  The  elevation  of  the  temperature  does  not  pursue  at  all  a 
similar  course  to  that  of  the  pulse, — the  temperature  may  fall, 
but  the  frequency  of  the  pulse  increases. 

In  the  abdomen  distention  soon  sets  in ;  meteorism  is  a  very 
constant  symptom,  and  may  attain  to  a  very  excessive  degree. 
Nevertheless  the  patient  complains  but  little  of  pain,  the  abdomen 
may  be  quite  free  from  pain,  and  there  is  often  complete  toler- 
ance, even  of  firm  pressure.  The  absence  of  tenderness,  the 
occurrence  of  which  is  so  characteristic  of  peritonitis,  is  remark- 
able, and  is  pathognomonic  of  this  form  of  the  disease.  Inflam- 
mation of  the  peritoneum  and  effusion  occur  invariably,  and 
hence  some  cause  must  exist  why  the  pain  is  not  felt.  Conduc- 
tion and  perception  of  painful  excitations  must  be  regarded  as 
intact  in  the  majority  of  cases,  and  hence  we  must  conclude  that 
a  rapid  destruction  of  the  excitability  of  the  nerve-terminations 
in  the  peritoneum  takes  place.  The  very  great  tendency  to 
breaking  down  of  the  serous  membrane  may  perhaps  suggest  the 
explanation  of  this  phenomenon. 

The  effusion  is  not  always,  although  very  frequently,  so  con- 
siderable as  to  allow  of  its  being  diagnosed  during  life. 

The  uterus  is  always  found  to  be  large  and  not  properly  invo- 
luted. The  lochia  often  assume  a  bad  smell,  and  under  certain 
circumstances  we  find  diphtheritic  ulceration  in  the  vagina. 

Vomiting  is  a  constant  symptom,  and  considerable  quantities 
of  green  material  are  brought  up.  Diarrhoea  is  apt  to  make  its 
appearance  early,  sometimes  accompanied  by  tenesmus  and  pain 
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in  the  abdomen  ;  sometimes  the  diarrhoea  reaches  such  a  pitch 
that  a  continuous  involuntary  evacuation  takes  place.  The  stools 
present  a  varied  character :  they  may  be  dark,  bilious,  intensely 
stinking,  or  they  may  be  watery,  mucous,  or  like  beaten-up  eggs, 
rarely  containing  blood,  and  rarely  also  shreds  and  false  mem- 
branes. Anatomically,  conditions  are  found  in  the  intestinal 
mucous  membrane  corresponding  to  various  stages  of  intensity  in 
the  diarrhoea. 

The  tongue  is  frequently  moist  and  seldom  much  coated  ;  the 
thirst  is  considerable,  and  the  desire  for  nourishment  greatly 
diminished. 

Respiration  is  uniformly  quickened  as  a  consequence  of  the 
diminished  space  of  the  thorax  from  the  pressure  of  the  flatulent 
intestines,  and  also  owing  to  the  weakened  state  of  the  circula- 
tion. If  effusion  takes  place  simultaneously  into  the  pleural 
cavities  or  pericardium,  the  breathing  will  become  still  more 
difficult.  In  this  case  patients  suffer  considerably  from  the 
"besoin  de  respirer." 

The  state  of  consciousness  varies  considerably.  Delirium 
may  be  present,  with  a  character  varying  from  excitement  to 
maniacal  fury  ;  as  a  rule,  however,  consciousness  remains  clear 
up  to  the  last  moment  of  the  patient's  life.  The  head  is  some- 
what affected  ;  patients  complain  of  giddiness,  of  over-sensitive- 
ness, and  of  sleeplessness.  The  absence  of  any  subjective  feeling 
of  illness  which  exists  in  the  case  of  many  patients  is  remarkable 
and  in  striking  contrast  to  their  actual  condition.  They  hardly 
ever  complain  of  anything  beyond  great  weakness  and  the  diffi- 
culty of  respiration.  Sometimes,  doubtless,  this  is  due  to  a  state 
of  apathy,  with  indifference  to  all  impressions,  and  a  tendency 
to  frequent  light  slumbers. 

The  general  impression  which  patients  convey  is  tha  of 
intense  weakness  with  great  prostration ;  the  countenance  is 
drawn,  the  face  is  of  a  sallow  hue,  the  voice  is  altered,  and  the 
speech  indistinct,  the  eyes  have  a  weary  look,  the  pupils  are  not 
unfrequently  dilated  (Litzmann),  the  face  and  the  extremities  are 
cold,  and  are  covered  with  a  clammy  sweat,  the  skin  of  the  trunk 
also  perspires  freely.    Sometimes  epistaxis  is  observed  (Hecker). 

The  skin  is  not  unfrequently  the  seat  of  inflammation ;  we 
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meet  with  simple  erytliema,  erysipelas,  and  even  extensive  phleg- 
mon. A  further  change  has  been  described  as  hemorrhagic 
imbibition  in  the  neighborhood  of  the  cutaneous  veins. 

The  lymphatic  glands  in  the  inguinal  region  are  sometimes 
found  enlarged  ;  the  secretion  of  milk,  as  a  rule,  ceases,  and  the 
breasts  become  wrinkled  and  soft. 

Course^  Results^  Prognosis. — The  disease  runs  a  course  of 
great  rapidity,  unchecked,  to  a  fatal  issue  ;  and  it  is  highly  ques 
tionable  whether  recovery  be  actually  possible  or  not.  Death 
may  occur  within  the  first  twenty-four  hours,  and  in  the  majority 
of  cases  it  results  within  the  first  six  or  eight  days. 

In  a  hospital  epidemic  observed  by  Hecker,  twenty-eight'  women  took  ill  with 
peritonitis  lymphatica,  all  of  whom  died. 
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Death  takes  place  either  quite  quietly,  with  increasing  debil- 
ity and  insufficient  respiration  and  circulation,  or  in  a  more 
violent  manner,  with  the  supervention  of  convulsions.  As  the 
end  draws  nigh  the  vomiting  ceases,  faeces  are  passed  involun- 
tarily, subsultus  tendinum  sets  in,  and  the  patient  picks  at  the 
bed-clothes. 

An  absolutely  fatal  prognosis  must,  therefore,  be  made.  The 
treatment  of  peritonitis  lymphatica  is  of  course  somewhat  pur- 
poseless, still  it  is  possible  to  discover  indications  on  which 
rational  treatment  may  be  based. 

The  perniciousness  of  this  puerperal  disease  obviously  con- 
sists in  the  inflammation  of  the  serous  membranes,  especially  the 
peritoneum,  and  in  the  septic  infection  of  the  blood  ;  hence  we 
must  treat  the  peritonitis  on  general  principles,  symptomatica! ly, 

Jlecker^  1.  c.  I.  Bd, 
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and,  as  a  means  of  combating  the  general  septic  infection,  have 
recourse  to  the  various  antiseptics — salicylic  acid  being  the 
favorite  latterl}^, — in  both  cases  doubtless  with  but  slight  pros- 
pect of  success. 

If  we  look  more  closely  at  the  phenomena  which  the  disease 
presents,  we  shall  find  that,  amongst  the  more  serious  and  dan- 
gerous symptoms,  that  of  weakness  of  the  heart,  in  connection 
with  degenerative  processes  in  other  organs,  stands  prominently 
forth.  The  application  of  those  remedies  which  are  adapted  to 
combat  collapse,  and  in  particular  the  weakness  of  the  heart, 
appear  to  be  strenuously  demanded,  among  which  may  be 
mentioned  wine,  ether,  camphor,  and  musk.  The  weight  of  the 
fever  tends  to  act  as  an  incentive  to  the  degenerative  processes, 
and  the  influence  of  a  strenuous  antipyretic  treatment  must,  a 
priori^  be  regarded  as  useful,  although  too  much  is  not  to  be 
expected  from  it.  We  must,  therefore,  reduce  the  temperature 
of  these  patients  by  means  of  cold  baths  and  the  application 
of  the  ice-bladder,  and  combat  the  high  temperature  and  rapid 
pulse  by  means  of  large  doses  of  quinine. 

Other  empirical  remedies  have  been  repeatedly  tried,  but  I  do 
not  believe  that  an  incontestable  result  can  be  ascribed  to  the 
action  of  any. 

Sanitary  measures  for  preventing  the  spread  of  puerperal  in- 
fection offer  a  wide  field  for  activit}^,  and  are  capable  of  appli- 
cation in  the  construction  of  lying-in  institutions  in  an  especial 
degree.  The  principal  point  required,  theoretically,  is  to  take 
care  that  institutions  of  this  kind  shall  be  as  airy  as  possible, 
that  there  shall  be  no  overcrowding  of  the  individual  wards  or  of 
the  entire  house,  and  that  the  most  scrupulous  cleanliness  shall 
prevail,  the  practical  realization  of  which  devolves  upon  techni- 
cal and  special  art. 

By  merely  reasoning  as  to  the  mode  of  origin  of  infection,  we 
deduce  as  a  necessary  conclusion  that  the  utmost  care  in  the 
management  of  delivery,  and  the  most  stringent  measures  for 
avoiding  the  ways  and  means  by  which  the  disease  is  propagated, 
are  essential. 
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c.  Infantile  Peritonitis. 

Gregory,  Med.-chiriirg.  Trans.  XI.  25S.—Billard,  Malad.  cles  ent.—Buges,  Diet,  en 
XV.  XII.  587 —Jtomberg,  Caspar's  Wochenschr.  1833.  Simpson,  Edinb. 

Med.  and  Surg.  Journ.  Oct.  133S.—IiiUiet  u.  Barthez,  Handbuch  d.  Kindcr- 
kraukli.  iibers.  Leipzig.  1855. — There,  Arch.  gen..  Aoftt.  184:6— Heiifelder, 
Stud,  im  Gcbiete  der  Heilwissensch.  Bd.  11.  S.  190, — Duparcque,  Annales 
d'obstetr.  Bd.  I. — F.  Weber,  Beitr.  z.  path.  Anatomic  der  Neugeb.  Kiel.  1851. 
in.  S.  b'd.—Bednar,  Krankheiten  der  Neugel).  Wien.  1850.— IT.  A.  Hunt, 
Foetal  Peritonitis.  Trans,  of  the  Obst.  Soc.  IX.  p.  15. — Dohrn,  Zwei  Beobach- 
tungen  von  Stenose  des  Darmes  und  fotaler  Perit.  Jahrb.  fiir  Kinderlieilk. 
1868.  S.  216. — Lange,  Perit.  mit  Periorchitis  bei  einem  3  Woch.  alten  Knaben. 
Berl.  klin.  Wochenschr.  1871.  l.  —  C.  Gerhardt,  Lehrb.  der  Kinderkrankb. 
1871. — Consult  also  the  text-books  on  Diseases  of  Children. 

Pathogenesis  and  Etiology. — Peritonitis  occurs  even  during 
intra-uterine  life,  and  must  be  regarded  as  a  frequent  cause  of 
the  death  of  the  foetus.  The  first  observations  on  the  subject 
were  made  by  Sir  James  Simpson.  The  disease  appears  fre- 
quently to  arise  during  the  latter  months  of  foetal  life,  and  in 
some  cases  is  to  be  referred  to  syphilis  ;  it  may,  however,  be 
associated  with  other  abdominal  affections,  and  Breslau  has  even 
observed  intra-uterine  perforative  peritonitis.  In  other  cases  the 
cause  of  its  occurrence  is  not  cleared  up. 

Peritonitis  occurs  with  comparative  frequency  shortly  after 
birth,  processes  in  the  umbilicus — for  example,  gangrene  and 
intiammation  of  the  umbilical  vessels,  as  well  as  umbilical  hernia 
— especially  tending  to  produce  this  frequent  occurrence.  Under 
the  influence  of  puerperal  infection,  newly  born  children  may 
become  affected  with  peritonitis  lymphatica  by  a  lymphangitis 
being  set  up  from  the  umbilicus,  in  a  manner  analogous  to  that 
which  obtains  in  the  case  of  the  uterus  of  the  mother.  The  sub- 
serous connective  tissue  on  both  sides  of  the  umbilicus,  as  far  as 
the  vertebrae,  as  well  as  that  in  the  mesentery  and  in  Glisson's 
capsule,  is  found  in  a  state  of  turbidly  serous  infiltration.  This 
form  of  peritonitis  occurs  more  especially  in  lying-in  institutions, 
contemporaneously  witli  an  epidemic  among  the  women.  Tliis, 
however,  is  but  one  form  of  disease  which  puerperal  infection 
may  produce  in  newly  born  children. 
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In  the  subsequent  periods  of  cliild-life,  inflammation  of  tlie 
peritoneum  is  much  more  rarely  met  with  tlian  in  infancy,'  and 
even  more  rarely  than  in  adults.  The  causes  of  its  occurrence 
are  found  to  correspond  more  closely  with  those  met  with  in  the 
case  of  adults,  the  older  the  child  is.  The  idiopathic  form  is  cer- 
tainly very  rare  ;  in  the  generality  of  cases  the  disease  is  second- 
ary. General  infection  plays  an  important  part  as  an  exciting 
cause,  as,  for  example,  pyaemia,  scarlatina,  and  small-pox.  Bed- 
nar  has  repeatedly  observed  that  within  from  two  to  thirteen 
days  after  vaccination  peritonitis  supervened  ;  then  also  diseased 
conditions  of  the  intestines,  as  invagination  and  incarceration, 
diseases  of  the  liver  and  of  the  mesenteric  glands.  Peritonitis 
has  also  been  observed  to  arise  from  the  testicle,  in  cases  of 
incomplete  descent.  Amongst  traumatic  causes  may  be  mentioned 
the  rough  use  of  the  enema  sjainge. 

Symptoms. — In  some  cases  in  which  peritonitis  intrauterina 
was  discovered  as  cause  of  the  death  of  the  foetus,  an  unusual 
increase  in  the  movements  of  the  child  and  then  their  sudden 
cessation  had  been  observed.  This  is  not,  however,  uniformly 
the  case.  Sometimes  the  child  comes  into  the  world  alive  in  a 
state  of  the  most  extreme  marasmus,  possibly  with  an  intensely 
distended,  painful  abdomen,  with  oedema  of  the  lower  limbs,  and 
with  jaundice — symptoms  which  immediately  suggest  a  diseased 
condition  of  the  peritoneum.  Frequently  peritonitis  is  not  dis- 
covered until  the  post-mortem  examination  reveals  it.  In  cases 
where  the  children  are  born  alive,  death  speedily  ensues. 

Many  cases  of  congenital  intestinal  stenosis  are  dependent 
on  a  foetal  peritonitis,  and  thus  may  leave  ascites  behind  it 
(Virchow). 

Dohra  has  described  a  case  of  the  kind.  A  child,  eight  days  old,  had  died  of 
recent  peritonitis;  adhesions  occurring  in  utero  had  obstructed  the  escape  of  the 
meconium. 

Tlie  clinical  phenomena  of  peritonitis  in  the  child  present  some 
deviations  from  those  usually  met  with  in  peritonitis  of  the  adult. 

'  In  186  cases  of  peritonitis  in  children  which  Bednar  observed,  102  occurred  within 
the  first  fortnight,  63  in  the  third  and  fourth  weeks ;  15  children  were  over  a  month 
old,  4  over  two  months,  1  over  four  months,  and  1  over  five  months. 
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The  commencement  of  peritonitis  is  more  or  less  distinctly- 
marked,  according  as  the  pain  from  the  outset  is  distributed  over 
the  entire  abdomen,  or  primarily  occurs  only  at  a  circumscribed 
spot.  Pain,  however,  constitutes  one  of  the  most  constant  symp- 
toms, and  is  never  absent  or  uncharacteristic,  except  in  the  case 
of  children  but  a  few  days  old.  The  gentlest  pressure  increases 
the  tenderness,  which  the  child  indicates,  as  a  rule,  by  a  short 
interrupted  cry  or  a  doleful  whine.  A  continuous  loud  cry  is 
prevented  by  the  increase  in  pain  caused  by  the  contraction  of 
the  abdominal  muscles. 

The  abdomen,  as  a  rule,  is  early  distended  with  flatus,  and 
tightly  stretched,  especiall}'-  in  the  epigastric  region,  and  some- 
times we  see  blue,  dilated  veins  faintly  showing  through  the 
abdominal  parietes.  In  the  last  stage  of  the  disease  the  tense- 
ness of  the  abdomen  gradually  decreases.  In  some  instances 
we  may  recognize  externally  the  tumor  formed  by  individual 
knuckles  of  intestine. 

As  the  quantity  of  the  fluid  effusion  in  the  abdomen  is  often 
very  inconsiderable,  it  is  frequently  difficult  to  discover  it  even 
when  we  place  the  children  on  their  side.  We  may  further 
attempt  to  demonstrate  the  existence  of  free  fluid  by  having  the 
children  held  with  their  back  upward  and  percussing  the  umbil- 
ical region,  which  thus  becomes  the  most  dependent  point  of  the 
abdomen.  In  excessive  effusion  in  the  case  of  newly  born  child- 
ren, some  of  it  may  descend  into  the  still  patent  sac  of  the  tunica 
vaginalis  testis,  and  may  even,  in  this  way,  rupture  outward. 

The  tenderness  in  the  abdomen  causes  the  patients  to  remain 
quiet  and  motionless,  generally  lying  on  their  back,  with  their 
legs  either  extended  or  else  flexed  and  crossed.  The  expression 
of  the  face  indicates  pain,  but  otherwise  is  not  specially  charac- 
teristic, and  soon  shows  signs  of  collapse. 

The  fever  runs  a  different  course  in  various  cases  ;  in  general, 
the  temperature  is  considerably  raised  in  the  beginning,  and  falls 
to  the  temperature  of  collapse  in  the  subsequent  course  of  the 
disease.  The  prominences  feel  cold.  Active  sweating  is  rare. 
The  pulse  is  uniformly  very  much  quickened,  varying  from  150 
to  200  beats,  and  even  to  uncountable  frequency. 

The  color  of  the  skin  is,  as  a  rule,  dirty  yellow,  and  becomes 
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in  the  last  stage  cyanotic  ;  more  intense  jaundice  also  is  by  no 
means  iincommon. 

The  respiration  assumes  the  costal  type,  with  fixing  of  tlie 
diaphragm,  and  lessening  of  the  movements  ;  in  other  words,  the 
inspirations  are  short.  Corresponding  to  this,  the  number  of  the 
respirations  increases  up  to  30-60.  Rilliet  and  Barthez  only 
observed  considerable  changes  in  respiration  where  there  were 
complications  of  the  thoracic  organs. 

Vomiting  does  not  occur  with  the  uniformity  which  charac- 
terizes the  peritonitis  of  adults ;  and  even  in  older  children  it 
would  appear  from  the  observations  of  Rilliet  and  Barthez  to  be 
often  absent.  In  those  cases  in  which  this  symptom  is  present 
the  vomited  material  consists  in  the  remains  of  food,  and  in  a 
mucous  or  green  mass ;  stercoraceous  vomiting  has  also  been 
observed  without  any  mechanical  intestinal  obstruction. 

Infants,  at  the  very  beginning  of  the  disease,  reject  the  breast, 
as  the  act  of  sucking  increases  the  pain  in  the  abdomen. 

The  evacuations  also  present  a  somewhat  different  character 
from  that  which  is  the  rule  in  adult  life.  A  watery  diarrhoea  is 
more  frequent  than  constipation. 

The  urine  is  scanty  and  is  voided  with  pain ;  frequently  also 
complete  retention  exists. 

Sleep  is  always  affected,  delirium  is  rather  rare,  and  still 
rarer  are  general  convulsions.  Further,  Bednar  gives  as  rare 
nervous  symptoms  tremulousness  in  the  eyes,  which  either  con- 
verge or  are  turned  to  one  side,  and  a  jerking  of  the  abdominal 
muscles  in  the  beginning  of  the  disease. 

Apart  from  those  abnormal  conditions  which  depend  either 
directly  upon  the  peritonitis  or  upon  one  common  cause,  as  in 
the  case  of  general  diseases,  there  are  but  few  complications. 

The  disease  may  assume  a  very  rapid  course,  and  within 
twenty-four  hours  terminate  in  death.  This  is  especially  the 
case  in  the  earlier  months  of  life,  in  which  the  disease  seldom 
lasts  more  than  from  two  to  three  days.  In  the  later  periods  of 
childhood  the  course  is  less  acute,  and  children  die  generally  be- 
tween the  fifth  and  ninth  days— cases  of  perforation  excepted. 
In  a  few  cases,  however,  a  somewhat  chronic  course  has  been  ob- 
served.   Peritonitis,  whatever  the  exciting  cause  may  be,  is,  with 
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but  rare  exceptions,  nniformly  fatal ;  in  the  case  of  newly  born 
children  the  prognosis  must  be  absolutely  fatal. 

The  diagnosis  rests  principally  upon  the  distention  and  ten- 
derness on  pressure  of  the  abdomen,  taken  in  connection  with 
fever  and  quickening  of  the  pulse,  upon  the  evidence  of  effusion, 
the  quickly  supervening  collapse,  the  exciting  cause  under  cer- 
tain circumstances  affording  us  important  assistance.  Mistakes 
may  arise  with  simple  tympanites  of  the  intestines,  with  attacks 
of  colic,  with  inflammation  of  the  gastro-intestinal  mucous  mem- 
brane, with  invagination,  and  with  ascites.  As  regards  the  dis- 
covery of  the  cause,  what  is  true  in  the  peritonitis  of  adults 
holds  good  here  also. 

In  the  treatment  absolute  rest  and  restriction  in  the  amount 
of  nourishment  are  especially  important.  It  stands  to  reason  that 
the  considerations  already  adduced  against  considerable  deple- 
tion are  of  more  weight  in  the  case  of  children,  and  amount  to 
absolute  contraindication  in  the  case  of  infants.  On  the  other 
hand,  the  application  of  cold  to  the  abdomen  in  the  early  stages 
of  the  disease  is  decidedly  useful,  and  not  until  later  on  may 
they  be  replaced  by  warm  poultices. 

A  mercurial  treatment  in  the  form  of  inunction  with  mercu- 
rial ointment  and  small  doses  of  calomel  has  been  greatly  ex- 
tolled by  Duparcque  amongst  others.  There  is  no  serious  objec- 
tion to  this  proceeding,  provided  that  it  be  not  continued  too 
long,  beyond  three  to  four  days.  Sometimes  calomel  produces 
vomiting,  and  then  it  must  be  given  up.  From  the  nature  of  the 
case,  however,  we  cannot  hope  for  great  results  from  any  thera- 
peutic interference. 

The  same  considerations  may  be  adduced  in  favor  of  the  ad- 
ministration of  opium,  as  in  the  case  of  peritonitis  in  the  adult. 
The  doses,  however,  must  be  made  to  suit  the  age  of  the  patient, 
and  their  action  should  be  most  carefully  watched. 

In  cases  which  run  a  favorable  course,  warm  baths  and  suit- 
able diet  may  tend  to  promote  the  absorption  of  the  effusion. 
Operative  interference  in  the  case  of  a  purulent  effusion  has  been 
successfully  attempted  by  Martin. 
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Chronic  Diffuse  Peritonitis. 

Stray  observations  on  chronic  peritonitis — principally  refer- 
ring to  the  pathological  conditions — are  to  be  found  in  the  earlier 
literature.  Broussais  was  the  first  to  investigate  this  disease 
more  thoroughly.  Thereupon  followed  the  works  of  Scoutetten 
and  Gendrin,  and  Andral  also  has  recorded  an  example  of  chronic 
peritonitis.  A  good  deal  of  work  has  been  done  in  connection 
with  this  subject  by  English  authors,  amongst  whom  we  may 
name  Gregory,  MacAdam,  and  E.  Thompson.  Louis,  notwith- 
standing his  valuable  work,  has  brought  a  certain  amount  of 
confusion  into  the  subject  by  making  the  statement  that  every 
case  of  chronic  peritonitis  is  tubercular.  Up  to  the  present  day 
the  effect  of  the  statement  has  not  been  altogether  eradicated, 
and  hence  the  existence  of  a  primarily  chronic  simple  peritonitis 
is  by  some  observers  entirely  called  in  question. 

Toulmouche  wrote  a  paper  on  chronic  peritonitis  well  worthy 
of  perusal,  in  the  Gaz.  med.,  1842,  X.,  and  recently  Galvagni 
(E-ivista  clinica  di  Bologna,  1869)  has  communicated  a  compara- 
tively large  number  of  very  valuable  observations  on  the  subject. 

On  looking  closely  into  the  question  it  will  be  found  con- 
venient to  distinguish  several  forms  of  diffuse  chronic  peritonitis. 

1.  A  elironic  stage  supermning  on  an  attack  of  general  acute 
'peritonitis.  This  form  is  best  known,  and  no  special  difficulty 
is  encountered  in  its  elucidation.  This  issue  of  acute  inflam- 
mation is  not  frequent.  An  originally  circumscribed  inflam- 
mation also  may,  by  degrees,  and  in  a  chronic  manner,  extend 
over  the  entire  peritoneum ;  encysted  masses  of  effusion  most 
frequently  give  rise  to  this  form  of  slow  extension. 

When  an  acute  inflammation  of  the  peritoneum  passes  into  a 
chronic  stage  the  more  virulent  phenomena  decrease,  but  the 
effusion  in  the  peritoneal  cavity  persists  either  in  whole  or  in 
part.  Sacculations  are  formed  with  dense  membranes,  which 
cause  considerable  opposition  to  the  absorption  of  the  inclosed 
effusion,  while,  on  the  other  hand,  there  exist  continually  incen- 
tives to  new  inflammation  in  the  intervening  spaces.  In  this  way, 
we  have  a  complex  form  of  disease,  the  symptoms  of  which  are 
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partly  those  of  existing  effusion  and  its  metamorphoses,  and 
partly  those  of  fresh  inflammatory  irritation,  with  the  occurrence 
of  fresh  effusion. 

The  intense  sensibility  of  the  abdomen  decreases,  without 
actually  disappearing,  a  dull  tenderness  remains,  together  with 
the  feeling  of  fulness  and  tightness,  and  firm  pressure  and  the 
movements  of  the  body  may  give  rise  to  sharp  pain.  In  some 
cases  at  times  the  tenderness  again  increases ;  attacks  of  colic 
also  make  their  appearance,  and  not  rarely  are  occasioned  every 
time  that  nourishment  is  taken.  The  appetite  remains  either  ex- 
ceedingly bad,  or  is  very  variable.  Copious  vomiting  has  doubt- 
less ceased,  but  now  and  then  the  patient  again  vomits,  or  each 
act  of  taking  nourishment  may  induce  vomiting.  The  meteorism 
and  the  tenseness  of  the  abdomen  decrease,  particularly  if  the 
effusion  becomes  partially  absorbed,  but  the  intestines  do  not 
return  to  their  normal  condition,  and  the  taking  of  nourishment 
may  be  regularly  followed  by  renewed  distention.  In  other  cases, 
if,  while  absorption  ceases,  fresh  effusion  is  constantly  taking 
place,  the  distention  of  the  abdomen  may  attain  to  an  enormous 
degree.  In  connection  with  the  evacuations,  also,  it  is  shown  that 
the  functions  of  the  intestine  have  not  returned  to  their  normal 
condition ;  as  a  rule,  obstinate  constipation  alternates  with  pro- 
fuse diarrhoea,  which  latter  sometimes  assumes  a  dysenteric 
character. 

If  large  quantities  of  effusion  persist,  the  daily  quantity  of 
urine  passed  is  uniformly  very  small,  but  if  the  effusion  comes 
to  be  absorbed,  great  quantities  of  urine  may  be  passed,  and  this 
polyuria  may  persist  for  a  long  time. 

The  temperature  of  the  body  is  subject  to  many  variations, 
apyrexial  periods  alternate  with  pyrexial,  or  there  may  be  regu- 
lar and  considerable  evening  exacerbations,  with  a  normal  tem- 
perature in  the  morning.  The  pulse  remains  quick,  and  sometimes 
attains  a  very  great  frequency. 

Respiration  remains  in  the  majority  of  cases  normal,  but  as 
the  wasting  and  anaemia  increase,  the  call  made  upon  this  func- 
tion lessens. 

The  abdominal  integuments  frequently  present  a  peculiar, 
inflexible  character,  and  often  contain  dark  pigment  after  a  pro- 
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longed  application  of  poultices  (Bamberger).  Under  certain  cir- 
cumstances more  or  less  considerable  fluid  may  be  demonstrated 
in  the  abdomen,  seldom  freely  movable, — as  a  rule,  completely 
or  partially  encysted. 

By  the  continuous  falling  in  of  the  abdomen  in  cases  where 
absorption  takes  place  and  there  is  a  decrease  in  the  meteorism, 
isolated  or  even  numerous  encysted  masses  become  observable 
owing  to  the  irregularities  which  they  present.  On  percussion 
these  give  forth  a  dull  sound ;  to  the  hand  they  present  the 
characters  of  more  or  less  uneven  tumors,  rarely  with  fluctua- 
tion, and  around  their  margin  there  is  a  feeling  of  still  greater 
resistance  than  in  the  tumor  itself.  In  this  way  the  entire  abdo- 
men may  sound  alternately  tympanitic  and  dull.  These  encysted 
effusions  are,  as  a  rule,  distinguishable  from  abdominal  tumors 
by  their  less  sharply  defined  margin,  their  lesser  resistance,  and 
their  less  nodulated  surface. 

If  firm  adhesions  with  the  parietal  peritoneum  exist,  it  will  not 
be  possible  for  the  two  serous  surfaces  to  move  on  one  another  at 
this  spot.  This  may  be  recognized,  if  we  press  on  the  parietes  in 
the  neighborhood,  by  the  fact  that  a  fold  will  be  formed  at  the 
point  of  the  adhesion,  at  some  distance,  therefore,  from  the  point 
where  the  pressure  is  applied.  Cases  of  this  form  of  the  disease 
are,  as  a  rule,  unusually  protracted  ;  the  ever-recurring  fever,  im- 
paired nutrition,  vomiting,  and  diarrhoea,  and  finall}^  the  effusion 
itself,  cause  a  wasting  of  the  body  which  ultimately  reaches  a  de- 
gree of  extreme  emaciation  and  anaemia.  The  effusion  and  adhe- 
sions may  produce  constricting  influences  on  nerves  and  vessels, 
and  hence  may  arise  pain  in  the  lower  extremities,  oedema,  throm- 
boses from  enfeebled  circulation  (marantische  Tlirombosen),  and 
albuminuria.  Patients  also  may  die  of  pyaemia.  On  account  of 
the  difliculty  of  moving,  the  tendency  to  bed-sores  is  very  great. 

If  an  opening  be  established  in  any  direction  it  may  lead  to 
recovery  by  getting  rid  of  the  pus,  but,  on  the  other  hand,  it  is 
fraught  with  new  dangers— prolonged  wasting,  suppuration,  the 
production  of  fistulse  and  irregular  communications,  and  the 
burrowing  of  the  matter.  Occasionally  attacks  of  dysentery 
may  cause  death. 

In  this  way  the  majority  of  cases  of  the  kind  terminate,  after 


CHRONIC  DIFFUSE  PERITONITIS. 


295 


•4 


a  protracted  course,  fatally.  Recovery  may  take  place  either  by 
means  of  thickening  and  ab- 
sorption, or  by  perforation  and 
evacuation  of  the  effusion  (out- 
ward). Universal  adhesions  of 
the  abdominal  viscera  natural- 
ly are  accompanied  by  various 
forms  of  inconvenience  and  im- 
paired nutrition,  still  they  may 
be  comparatively  well  borne, 
and  the  danger  of  constriction 
and  twisting  is  probably  less 
than  in  the  case  of  partial  ad- 
hesions ;  it  is,  however,  really 
very  hard  to  understand  how 
the  muscular  actions  of  the  in- 
testine can  be  performed. 

The  following  is  a  good  ex- 
ample of  a  case  of  protracted 
peritonitis : 

S.  K.,  aged  thirty,  came  into  Lind- 
wurm's  clinique  on  the  29th  of  March, 
1872.  The  patient  had  had  a  difficult 
forceps  delivery  some  years  previously, 
which  was  followed  by  an  illness  of 
about  nine  weeks'  duration.  Subsequent- 
ly she  became  tolerably  well ;  menstru- 
ation was  regular,  but  the  abdomen  re- 
mained distended  and  the  bowels  irreg- 
ular. For  from  three  to  four  weeks  she 
has  been  feeling  unwell,  has  had  loss 
of  appetite  and  cough,  and  for  a  few 
days  severe  pain  in  the  abdomen.  Ab- 
domen is  distended  and  tender,  the  dia- 
phragm is  displaced  upward ;  below  the 
umbilicus  a  somewhat  movable  tumor 
with  irregular  surface,  which  on  percus- 
sion is  alternately  dull  and  tympanitic ; 
no  fluid  in  abdomen.    Bowels  confined. 

The  tenderness  increased,  there  was 
repeated  vomiting  and  difficulty  in  pass- 
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ing  water,  and  the  meteorism  also  increased.  The  great  tenderness  of  the  abdomen 
decreased  again  after  a  few  days,  witlaout,  however,  actually  disappearing,  and  with 
frequent  exacerbations.  Within  the  next  few  days  fluid  could  be  demonstrated  in 
the  abdomen,  and  this  slowly  increased  in  qiiantity.  The  course  of  the  fever  during 
forty-six  days  may  be  seen  from  the  accompanying  curve ;  the  further  course  of  the 
disease  presented  essential  differences.    The  pulse  varied  between  112  and  136. 

There  was  almost  complete  loss  of  appetite,  vomiting  returned  every  now  and 
then.  The  course  of  the  disease  was  one  of  continual  change;  at  one  time  the 
pain  in  the  abdomen  was  very  severe,  and  at  another  very  slight;  constipation 
alternated  with  diarrhoea.  By  degrees  several  uneven  tumors  became  discoverable 
in  the  lower  part  of  the  abdomen. 

There  was  intense  emaciation,  and  anaemia  and  oedema  of  the  lower  extremities. 
Ultimately  an  exhausting  diarrhoea  set  in,  mixed  with  blood  and  exceedingly  stink- 
ing. Increasing  exhaustion,  and  death  on  the  23d  July,  1872.  On  post-mortem 
examination  there  was  found  a  rather  considerable,  thinly  fluid,  purulent  effusion 
in  the  peritoneal  cavity,  together  with  numerous  adhesions  between  the  abdominal 
viscera,  partly  loose  and  partly  firm,  producing  tumors  and  encysted  masses.  An 
ovarian  cyst  about  the  size  of  a  child's  head.  In  the  large  intestine  evidence  of 
dysentery. 

2.  Chronic  peritonitis  sometimes  arises  in  the  course  of  old- 
standing  ascites,  particularly  if  this  latter  be  dependent  on 
stasis  in  the  portal  vein,  and  hence,  in  cases  of  disease  of  the 
liver  and  heart,  and  more  especially  when  an  atrophic  nutmeg- 
liver  is  developed  as  the  result  of  the  stasis. 

The  symptoms  which  characterize  this  chronic  inflammation 
are  neither  very  well  defined  nor  severe.  Occasional  pain  in  the 
abdomen,  tenderness  on  pressure,  vomiting  now  and  then,  im- 
paired nutrition,  and  meteorism,  may  be  all  that  is  occasioned 
by  the  changes  set  up  in  the  peritoneum.  The  anatomical 
changes  are  not  considerable ;  they  consist,  as  a  rule,  in  thicken- 
ing of  the  serous  membrane  with  a  slight  deposit  of  fibrin,  slight 
turbidity  of  the  ascitic  fluid,  and  a  few  flakes  of  fibrin  suspended 
in  it. 

As  the  primary  disease  itself  may  frequently  present  the  above- 
mentioned  symptoms,  it  is  evident  that  in  the  majority  of  these 
cases  we  are  not  able  to  recognize  the  inflamed  condition  of  the 
peritoneum.  The  state  of  affairs  is  very  different  if  acute  peri- 
tonitis supervene  in  the  course  of  ascites. 

The  interesting  observations  of  Friedreich  have  reference  also  to  this.  A  patient 
with  disease  of  the  heart  was  tapped  sixteen  times  in  the  space  of  a  year  and  a  half. 
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The  quantity  of  fluid  removed  on  the  several  occasions  varied  from  3300  to  10700  c.c. 
It  was  uniformly  of  a  greenish  yellow  color,  except  in  the  last  instance,  when  it 
presented  a  well-marked  hemorrhagic  character.  After  each  paracentesis  an  intense 
tenderness  of  the  abdomen  became  developed,  which  was  greatly  increased  on  the 
slightest  touch,  and  which  lasted  several  days. 

On  post-mortem  examination,  both  visceral  and  parietal  layers  of  the  peritoneum 
were  found  covered  with  a  continuous  membrane,  which  exhibited  diffuse  pigmen- 
tation, more  intensely  marked  in  some  places  than  in  others,  and  here  and  there  was 
beset  by  hemorrhagic  spots.  This  membrane  was  most  fully  developed  on  the  ante- 
rior aspect  of  the  abdomen,  where  it  consisted  of  several  separable  layers,  between 
which  numerous  larger  and  smaller  tumors  were  embedded.  These  latter  were  of 
tolerably  firm  consistence,  and  on  section  presented  a  blackish  red  color,  and  proved 
to  be  accumulations  of  coagulated  blood  between  the  layers  of  the  newly  formed 
membrane. 

Everywhere  this  pigmented  membrane,  and  also  the  hemorrhagic  nodules  situ- 
ated in  it,  could,  without  any  special  diflficulty,  be  removed,  en  masse,  from  the  sub- 
jacent peritoneum,  which  latter  was  rather  intensely  vascularized,  but  appeared  other- 
wise normal.  Nowhere  were  adhesions  found  between  the  intestines,  which  were 
covered  by  this  pigmented  layer.  Of  the  several  layers  those  which  were  next  to  the 
serous  membrane  were  most  fully  organized,  while  those  bounding  the  cavity 
proved  to  be  the  most  recent.  Hence,  the  production  of  new  layers  proceeded  from 
those  already  formed.  From  the  most  recent  layers  also  resulted  the  numerous 
hemorrhages,  and  these  occurred  partly  into  the  newly  formed  membrane,  and 
partly  into  the  fluid  effusion. 

Friedreich  described  this  form  of  inflammation  as  chronic  hemorrhagic  peritoni- 
tis, with  the  production  of  haematoma. 

Etiologically,  Friedreich  laid  great  stress  upon  the  tapping  and  the  consequent 
diminution,  in  each  instance,  of  the  pressure  which  had  previously  been  exerted  upon 
the  abdominal  vessels,  as  causing  a  determination  of  blood  with  its  further  conse- 
quences.' A  state  of  things  which  somewhat  resembles  that  which  has  just  been 
described,  was  observed  by  Baeumler  in  a  case  of  chronic  renal  disease,  also  after 
repeated  tapping.  On  post-mortem  examination,  on  cutting  through  the  abdominal 
wall,  a  sac,  filled  with  purulent  effusion,  was  opened  into.  The  viscera  lay  entirely 
behind  this  sac.    The  posterior  surface  of  this  sac  was  intensely  pigmented.* 

3.  A  further  group  of  cases  is  characterized  by  the  fact  that 
a  more  or  less  copious  effusion  becomes  developed  in  the  peri- 
toneal cavity  without  there  being  any  distinctly  marked  com- 
mencement of  the  attack.  We  may  describe  these  cases  as  latent 

'  Ueber  eine  bes.  Form  chron.  hamorrhag.  Peritonitis  und  iiber  das  Hamatom.  des 
Bauchfelles.  Virchow's  Archiv.  Bd.  58. 

2  Chronische  pseudomembranose  Peritonitis  nach  wiederholter  Paracentesis  abdomi- 
nis. Virch.  Arch.  Bd.  59. 
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general  'peritonitis.  It  is,  further,  peculiar  that  in  many  of  these 
cases  no  primary  affection  can  definitely  be  made  answerable  for 
the  occurrence  of  the  effusion.  Finally,  the  effusion  itself  is,  in 
the  majority  of  cases,  completely  serous,  and  approaches  in  its 
nature  ascitic  fluid  ;  it  very  rarely  possesses  a  purulent  charac- 
ter. I  have  twice,  however,  seen,  in  the  convalescent  stage  of 
fever,  considerable  purulent  effusion  take  place  exceedingly 
slowly,  and  run  a  chronic  course,  in  which  there  was  no  distinct 
distress  except  in  connection  with  the  distention  of  the  abdo- 
men. In  many  cases  the  disease  corresponds  with  the  idiopathic 
dropsy  of  the  older  writers.^ 

This  form  of  chronic  peritonitis  is  so  very  rare  that  even  its 
existence  has  been  called  in  question,  or  even  altogether  denied, 
by  most  experienced  medical  men. 

The  following  case,  from  Lindwurm' s  clinique,  may  be  taken 
as  an  example : 

A  woman,  aged  thirty-three,  had  observed  an  increasing  distention  of  the  abdo- 
men for  about  thi-ee  months ;  pain  was  sometimes  present,  but  was  slight ;  she,  how- 
ever, complained  greatly  of  the  fulness  and  tenseness  of  the  abdomen.  Sometimes 
there  was  obstinate  constipation,  sometimes  diarrhoea,  rarely  vomiting.  Menstrua- 
tion has  ceased  latterly.  No  fever ;  abdomen  uniformly  distended,  with  a  consider- 
able quantity  of  very  movable  fluid ;  slight  tenderness  on  pressure.  Nothing  abnor- 
mal in  the  thoracic  organs  and  liver,  beyond  their  displacement.  Uterus  ijlaced 
low,  the  vaginal  portion  swollen.  On  examination  through  the  rectum,  a  stricture 
of  firm  consistence  was  met  with,  but  the  sensation  conveyed  to  the  finger  was  not 
that  which  is  apt  to  exist  in  cancer.  No  symptoms  of  consumption,  no  elevation  of 
temperature.  After  a  short  stay  in  hospital,  the  patient  took  small-pox,  from  a 
patient  who  had  been  in  the  house  for  some  time,  and  quickly  died.  On  post-mor- 
tem examination,  there  was  found  a  great  quantity  of  rather  clear  serum  in  the 
abdominal  cavity ;  the  liver  presented  numerous  abnormal  adhesions  (there  was  no 
compression  of  the  portal  vein) ;  the  gall-bladder  was  firmly  adherent  by  its  under 
surface  to  the  intestines;  it  was  uniformly  hypertrophied,  and  contained  two  gall- 
stones. The  liver  presented  a  furrow,  the  result  of  tight  lacing.  The  intestines 
were  greatly  distended  with  flatus,  and  on  their  surface  were  numerous  small  con- 
nective-tissue appendages,  especially  in  the  case  of  the  stomach.  Intense  catarrh  of 
the  stomach ;  a  cicatrix,  and  consequent  stricture  of  considerable  extent,  in  the  rec- 
tum ;  otherwise  no  considerable  abnormity  throughout  the  body. 


'  The  existence  of  idiopathic  dropsy  is  uniformly  maintained  by  some,  but  I  believe 
we  ought  to  describe  such  cases  as  chronic  peritonitis. 
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As  already  mentioned,  the  etiological  conditions  remain  in 
many  cases  undiscovered.  Galvagni,  whose  work  is  based  on 
twelve  cases,  regards  wetting  and  catching  cold  a  frequent  mode 
of  occurrence  of  peritonitis,  particularly  of  this  serous,  latent 
form. 

The  symptoms  which  are  present  in  the  beginning  of  the  dis- 
ease are,  as  a  rule,  very  trivial ;  anything  the  patient  complains 
of  is  general  and  undefined.  Dull  pains  occur  in  the  abdomen, 
wliich  9,re  increased  on  pressure  and  on  bending  the  body.  The 
patient's  general  health  is  out  of  order;  he  feels  tired,  and  his 
appetite  is  bad.  Going  upstairs,  especially,  is  frequently  the 
source  of  an  unpleasant  sensation  in  the  abdomen.  Months  may 
intervene  between  these  primary,  scarcely  heeded  symptoms  and 
the  complete  development  of  the  disease ;  in  other  cases  this 
stage,  which  Galvagni  describes  as  prodromal,  is  shorter.  We 
may  consider  the  disease  as  fully  developed  from  the  time  when 
effusion  into  the  abdomen  becomes  evident. 

The  quantity  of  fluid  effused  may  be  limited  to  a  small 
amount ;  it  may,  however,  also  be  such  as  to  produce  the  great- 
est amount  of  distention  and  stretching  of  which  the  abdomen  is 
capable. 

Even  in  this  stage  of  the  disease  the  phenomena  are  in  no  way 
very  urgent,  and  are  such  as  might,  for  the  most  part,  be  quite 
as  fully  produced  in  simple  mechanical  ascites.  The  symptom 
which  in  other  forms  is  the  most  important  indication  of  an 
inflammatory  irritation  of  the  abdominal  serous  membrane, 
namely,  the  tenderness  on  pressure,  is  in  many  cases  present  to 
a  greater  or  lesser  degree,  but  by  no  means  unexceptionally  so. 
If  we  consider  the  excessive  tenderness  of  the  abdomen  in  acute 
peritonitis,  there  is  something  remarkable  in  the  insignificance  of 
the  pain  in  many,  and  the  complete  absence  of  it  in  some  few 
cases  of  chronic  peritonitis.  The  temperature  is  often  found  to 
be  quite  normal ;  in  other  cases  there  occur  evening  exacerba- 
tions of  a  moderate  degree.  The  pulse,  on  the  other  hand,  is 
almost  always  quickened.  Increased  frequency  of  respiration, 
and,  under  certain  circumstances,  actual  dyspnoea,  are  specially 
dependent  on  the  distention  of  the  abdomen  by  the  effusion,  and 
by  the  constantly  present  meteorism.    In  cases  of  excessive  effu- 
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sion,  we  may  sometimes  remark  that  in  the  upright  position  the 
tenseness  and  pain  in  the  abdomen  increase,  and  hence  the 
patients  assume  a  bent  posture  ;  going  upstairs,  also,  is  beset 
with  much  difficulty. 

Constipation  is  frequently  observed.  Vomiting  occurs  occa- 
sionally. The  quantity  of  urine  passed  daily  falls  below  the 
normal  average.  The  skin  is  generally  dry  and  hard,  and  nutri- 
tion is  greatly  impaired. 

This  condition  may  persist  for  a  long  time,  even  for  months  ; 
or,  now  and  then,  changes  for  better  or  for  worse  may  arise. 

The  more  the  effusion  partakes  of  a  serous  character,  and  the 
less  the  peritoneum  itself  is  altered,  the  greater  is  the  chance  of 
absorption.  Absorption  is  indicated  by  considerable  increase 
in  the  quantity  of  urine  passed,  over  and  above  what  would 
•correspond  with  the  quantity  drunk ;  the  skin  becomes,  at  the 
same  time,  moist,  the  bowels  regular,  and  the  patient  feels  well 
again.  The  more  fibrinous  the  effusion,  the  more  likely  is  ab- 
sorption to  be  delayed,  and  to  result  in  numerous  adhesions, 
which  are  particularly  apt  to  attack  the  colon  and  omentum.  A 
well-marked  tendency  to  fresh  attacks  has  been  observed. 

If  the  effusion  be  purulent,  the  further  course  of  the  disease 
assumes  essentially  the  same  form  as  the  chronic  purulent  peri- 
tonitis which  supervenes  on  an  acute  attack. 

The  diagnosis  of  chronic  non-tubercular  peritonitis  is  very 
difficult.  In  order  to  distinguish  it  from  ascites  it  is  necessary 
to  be  able  definitely  to  exclude  stasis  in  the  region  of  the  portal 
vein  resulting  from  disease  in  any  organs  whatever.  The  differ- 
ential diagnosis  requires  special  regard  to  be  paid  to  this  condi- 
tion resulting  from  diseases  of  the  liver.  This,  at  times,  becomes 
all  the  more  difficult,  as  this  organ  may  become  atrophied  in 
chronic  peritonitis. ' 

The  absence  of  jaundice  may  sometimes  be  of  assistance  in 
the  diagnosis  of  chronic  peritonitis.  As,  however,  in  the  majority 
of  cases,  cirrhosis  of  the  liver  is  what  we  want  to  exclude,  we 
may  find  more  stress  is  to  be  laid  on  the  following  considera- 
tions :  in  addition  to  the  data  which  the  external  appearance, 


•  Freridis,  Klinik  der  Leberkrankh.  1.  p.  260. 
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the  recollection  of  the  patient,  and  the  history  of  the  develop- 
ment of  the  disease  afford,  the  spleen,  in  the  majority  of  cases  of 
cirrhosis  of  the  liver,  is  enlarged ;  the  abdomen  is  free  from  pain  ; 
the  stools,  as  a  rule,  are  yellowish  and  clay -like  ;  there  is  no  ele- 
vation of  temperature  or  quickening  of  the  pulse ;  the  urine  is,  as 
a  rule,  dark-colored,  and  occasionally  dilated  veins  in  the  neigh- 
borhood of  the  umbilicus  are  visible.  In  chronic  peritonitis,  on 
the  other  hand,  enlargement  of  the  spleen  is  rare,  although,  ac- 
cording to  Galvagni's  observations,  it  occasionally  occurs ;  the 
abdomen  is  more  frequently  painful ;  the  pulse  is  uniformly 
quickened,  and  there  are  evening  exacerbations  of  temperature  ; 
the  color  of  the  stools  is,  as  a  rule,  dark ;  and  enlargement  of 
the  veins,  to  a  slight  extent,  exists  uniformly  over  the  vp^hole  ab- 
domen. As  regards  the  condition  of  the  liver  itself,  the  shrivel- 
ling in  cirrhosis  especially  affects  the  left  lobe,  which  must  not 
be  mistaken  for  dislocation  of  the  organ  toward  the  axilla,  such 
as  occurs  from  the  pressure  of  the  fluid  from  below,  even  in 
chronic  peritonitis.  If  the  liver  be  atrophied  from  chronic  peri- 
tonitis, the  diminution  affects  both  lobes  alike.  In  cirrhosis  of 
the  liver,  ascites,  as  a  rule,  uniformly  increases — the  cases  with- 
out ascites  do  not  come  into  consideration  ;  in  peritonitis  the 
effusion  not  unfrequently  undergoes  considerable  variations  in 
the  course  of  the  disease. 

Aran  has  already  laid  great  stress  upon  the  difficulties  in 
making  a  differential  diagnosis  between  simple  chronic  peritoni- 
tis and  the  tubercular  form,  and,  in  point  of  fact,  no  trustworthy 
criterion  can  be  laid  down.  The  demonstration  of  tubercular  or 
caseous  diseases  in  other  organs,  especially  in  the  lungs  and  in 
the  testicle,  is  doubtless  very  important,  but  is  not  pathognomonic 
for  either  one  form  or  the  other  ;  according  to  Aran's  testimony, 
simple  chronic  peritonitis  may  occur  in  tubercular  individuals, 
and,  on  the  other  hand,  it  is  impossible  to  ascertain  the  existence 
of  every  caseous  mass  during  life.  The  cord-like  retraction  of 
the  omentum,  and  other  indurated  products  perceptible  to  the 
touch,  occur  more  frequently  in  tubercular  inflammation,  and 
the  same  is  true  of  the  circumscribed  inflammation  in  the  neigh- 
borhood of  the  umbilicus,  but  these  data  are  not  distinctive. 

As  we  may  regard  a  simple  puncture  with  an  exploring  needle 
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as  not  dangerous,  we  may  avail  ourselves  of  the  evidence  afforded 
by  the  character  of  the  effusion ;  this,  in  the  tubercular  form, 
showing  a  more  or  less  considerable  hemorrhagic  admixture. 

As  regards  prognosis,  according  to  Galvagni,  it  is  rather 
favorable  in  the  case  of  serous  effusion,  particularly  in  children. 
It  is  less  favorable  in  the  more  fibrinous  forms,  and  in  the  puru- 
lent form  it  is  bad.  The  course,  under  all  the  circumstances,  is 
very  protracted,  and,  in  the  fibrinous  effusions,  adhesions,  etc., 
may  arise.  The  fate  and  dangers  of  purulent  effusion  have  been 
already  alluded  to. 

In  the  treatment,  according  to  Galvagni' s  experience,  punc- 
ture is  to  be  avoided,  and  he  also  warns  us  against  the  excessive 
use  of  drastic  purgatives.  He  especially  recommends  an  expec- 
tant treatment,  rest  in  bed,  and  quinine  and  opium  as  they  may 
be  indicated. 

In  the  stage  of  resorption,  painting  with  iodine,  the  use  of 
diuretics  and  the  regulation  of  diaphoresis  by  means  of  Turkish 
baths  (Schwitzbadern),  are  the  proper  measures  to  use. 

In  the  treatment  of  purulent  effusion  strong  nourishment 
must,  as  far  as  is  practicable,  be  given  as  a  means  of  meeting  the 
waste.  If  absorption  is  actually  not  taking  place,  operative 
treatment  may,  under  certain  circumstances,  bring  about  the 
vdshed-for  end,  especially  if  there  be  already  a  tendency  to 
rupture. 


t^  ij  '^  P  T !  N  Circumscribed  Peritonitis. 
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Acute  and  Chronic  Form. 

Muench,  Zur  Aetiologie  des  Icterus  nebst  Bemerkungen  iiber  part.  Perit.  Deutsche 
Klinik.  1858.— ^Z&ers,  Ueber  Perit.  circumscr.  Deutsche  Klinik.  \%^2—Eulen- 
lerg,  Ueber  Abscesse  in  der  Bauchhohle.  Prcuss.  Vereinsztg.  \9>^%.— Dressier, 
Ueber  Gascntwickelung  aus  einem  abges.  eitrigen  Peritonealexsudate.  Prager 
Vierteljahrschr.  l%QZ.—Oppolzer,  Ein  Fall  von  Tympanit.  abd.  Allg.  Wien. 
mediz.  Zeitung.  1862;  und  Luft  u.  Fliissigkeit  in  einem  abges.  Raume  der 
Bauchhc5hle,  Perf.  des  Danns  von  Aussen  nach  Innen.  Weiner  Spitalzeitung. 
1862.—/.  Fayrer,  Local  Perit.  and  Death  Result,  from  a  Kick  in  theEpig.  Med. 
Tim.  and  Gaz.  July,  \m%.—Hahershon,  Local  Perit.  in  the  Neighborhood  of 
the  Gall-bladder,  Adhesions,  Gastric  Symptoms,  Fix.  Pain;  Irrit.  Mucous 
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Membr.,  Fatal  Hemorrh,  Guy's  Hosp.  Rep.  XVI. ;  and  Gall-stones,  Abscess, 
Calculi  Discharged  through  the  Abdom.  Pariet.,  Subseq.  Abd.  Pains.  Guy's 
Hosp.  Rep.  XVI. 

Circumscribed  inflammation  of  the  peritoneum  presents  all 
possible  degrees  of  intensity  in  its  symptoms,  and  the  course  of 
individual  cases,  likewise,  varies  very  greatly.  Circumscribed 
peritonitis  may  induce  very  intense  local  and  general  symptoms, 
or  it  may  run  its  course  in  an  almost  or  completely  latent  man- 
ner ;  it  sometimes  begins  very  acutely  with  an  attack  of  shiver- 
ing, while  in  many  other  cases  the  symptoms  make  their  appear- 
ance gradually. 

These  forms  of  inflammation  present  great  varieties,  also,  as 
regards  their  issues  and  consequences.  For,  although  circum- 
scribed peritonitis  in  itself  is  not  likely  to  produce  symptoms 
which  threaten  life,  the  resulting  encysted  peritoneal  effusions 
on  the  one  hand,  and  the  adhesions  and  alterations  in  position 
of  the  viscera  on  the  other,  may  induce  dangerous  consequences 
or  protracted  illness.  In  many  other  cases,  however,  a  uniform 
thickening  of  the  serous  investment  of  an  abdominal  organ  is  the 
only  result  of  circumscribed  peritonitis. 

In  circumscribed  peritonitis,  also,  we  may  distinguish  acute 
and  chronic  forms,  but  the  line  of  demarcation  between  these  is 
less  sharply  defined  than  in  diffuse  inflammation,  as  from  the 
nature  of  the  case  many  instances  which  begin  acutely  tend  to 
assume  a  chronic  course  when  once  the  process  becomes  one  of 
merely  the  development  of  circumscribed  fluid  effusion. 

Acute  circumscribed  inflammation  of  the  peritoneum  arises 
almost  always  (traumatic  cases  excepted)  from  locally  acting 
irritants — which  induce  secondary  changes  in  the  peritoneum. 
These  irritative  causes  have  their  origin  in  all  the  various  diseases 
of  those  abdominal  viscera  which  are  invested  by  peritoneum, 
and  are  due  essentially  to  the  same  process  as  was  referred  to  in 
the  etiology  of  diffuse  peritonitis.  The  particular  cause,  also, 
which  must  be  regarded  as  tending  to  prevent  the  further  exten- 
sion of  the  inflammatory  process,  was  there  mentioned. 

The  nature  and  aspect,  also,  of  the  primary  disease  has  an 
important  influence  upon  the  character  and  course  of  circum- 
scribed peritonitis.    On  the  other  hand,  accidental  inflammation 
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of  the  peritoneum  may,  by  means  of  general  adhesions,  put  a  stop 
to  the  extension  and  deleterious  influences  of  the  primary  dis- 
ease ;  this  is  true  particularly  in  ulceration  and  suppuration  of 
the  abdominal  viscera.  These  circumscribed  inflammations  of 
the  peritoneum  arise  most  frequently  in  the  cavity  of  the  pelvis 
in  connection  with  the  serous  investment  of  the  female  genital 
organs,  namely,  the  uterus,  the  ends  of  the  Fallopian  tubes,  or 
the  ovaries  (perimetritis,  colica  scortorum,  etc.).  These  processes 
have  been  discussed  in  the  tenth  volume  of  this  work. 

Circumscribed  peritonitis,  further,  very  frequently  arises  in 
the  region  of  the  caecum,  and  in  connection  with  ulceration  of 
the  vermiform  process. 

Circumscribed  peritonitis  occurs  on  the  surface  of  the  stomach 
and  intestinal  canal,  especially  over  the  seat  of  ulcerations  ex- 
tending from  within — perigastritis,  perienteritis,  and  enteritis 
serosa ;  also  on  the  omentum  and  mesentery,  and  even  on  the 
parietal  layer,  especially  in  hernial  sacs — peritonitis  sacci  her- 
niosi ;  and,  lastly,  peritonitis  diaphragmatica  may  result  from 
pleuritis. 

The  serous  investment  of  the  liver  plays  a  very  constant  part 
in  chronic  inflammation  and  suppuration,  similarly  also  in  the 
case  of  the  spleen — perihepatitis  and  perisplenitis.  Inflamma- 
tory and  destructive  processes  in  the  urinary  bladder  and  in  the 
gall-bladder  may  extend  to  the  peritoneum,  and  perinephi-itis 
also  may  result  by  extension  from  the  areolar  tissue. 

All  forms  of  tumor  which  occur  in  the  region  of  the  peri- 
toneum have  a  great  tendency  to  excite  peritonitis,  either  acute 
or  chronic,  and  hence  without  any  severe  symptoms. 

Virchow  *  has  called  special  attention  to  chronic  partial  peri- 
tonitis, and  has  fully  discussed  its  occurrence  and  signification. 
These  forms  of  inflammation  present  clinically  great  difficulties 
on  account  of  the  absence  of  well-marked  symptoms,  and  we  may 
lawfully  describe  them  as  latent  circumscribed  peritonitis.  The 
absence  of  symptoms  in  the  majority  of  these  cases  does  not, 
however,  prevent  our  taking  account  clinically  of  the  symptoms 
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which  may  result  therefrom.  These  consecutive  alterations  are, 
under  certain  circumstances,  of  the  greatest  possible  importance; 
it  is  doubtless,  as  a  rule,  exceedingly  difficult  rightly  to  interpret 
these  during  life,  and  to  refer  them  to  their  anatomical  basis. 
These  chronic  inflammatory  conditions  may  occur  at  any  one  of 
the  accustomed  spots  of  the  peritoneum,  or  at  several  simul- 
taneously. Some  few  spots  are,  however,  especially  apt  to  be 
attacked,  or  assume  at  least  special  importance  in  connection 
with  this  form  of  inflammation.  Virchow  has  described  a  peri- 
metritis chronica,  and  further  a  peritonitis  chronica  mesenterialis 
and  omentalis,  as  well  as  a  partial  peritonitis  of  the  hypochon- 
drium. 

This  form  of  circumscribed  inflammation  of  the  peritoneum 
may  occur  even  during  intra-uterine  life.  In  the  majority  of  such 
cases  it  is  difficult  to  prove  how  it  arose,  as,  post-mortem,  we  only 
find  the  fully  developed  conditions  without  any  remnant  of  the 
originating  processes  themselves,  and  without  our  having  been 
afforded  any  data  during  life  or  any  assistance  from  the  history 
of  the  case.  Virchow  refers  the  mode  of  occurrence  principally 
to  mechanical  causes ;  in  particular,  the  development  of  connec- 
tive tissue  occurring  on  the  omentum  and  mesentery  must,  ac- 
cording to  him,  be  referred  to  a  mechanical  cause  operating 
from  without.  Another  category  of  mechanical  irritants  is  con- 
veyed to  the  peritoneum  by  the  abdominal  organs,  especially  the 
intestinal  canal,  in  the  first  row  of  which  may  be  mentioned  faecal 
accumulations.  The  changes  in  point,  due  to  this  cause,  are  by 
far  most  frequently  met  with  in  the  large  intestine  at  the  flexure 
of  the  colon  ;  and  the  inflammation  arises  all  the  earlier  if  along 
with  this  other  causes  combine,  as,  for  example,  pressure,  a  blow, 
or  intense  peristaltic  action.  The  inflammation  excited  in  this 
way  may  become  diffuse,  but  it  will  remain  circumscribed  if  the 
noxious  influences  exist  only  in  a  moderate  degree. 

In  connection  with  this  point,  Virchow  has  raised  the  question  as  to  whether 
these  changes  in  the  peritoneum  can  occur  without  the  other  layers  of  the  intestine, 
namely,  the  muscular  and  mucous,  having  previously  undergone  palpable  altera- 
tions. This  question  is  answered  by  Virchow  in  the  affirmative,  and  I  do  not 
believe  that  anything  can  be  advanced  against  his  reasoning.  The  serous  membrane 
may  be  the  most  intensely  affected  by  an  irritant  which  simultaneously  attacks  all 
VOL.  VIII.— 20 
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three  layers,  even  though  the  irritant  in  point  may  be  in  immediate  contact  with  the 
other  layers.  Tlie  changes  set  up  in  the  serous  membrane  also  lead  to  permanent 
connective-tissue  products,  while  they  may  completely  disappear  from  the  other 
layers. 

In  addition  to  these  mechanical  irritants,  there  are,  doubtless, 
numerous  circumstances  associated  with  every  trivial  disturb- 
ance in  the  abdominal  viscera  and  the  abdominal  parietes,  which, 
by  frequent  recurrence  at  the  same  spot,  induce  the  described 
effects. 

PatJiological  Anatomy. — In  acute  adhesive  inflammation,  we 
find  fibrinous  effusion  more  or  less  richly  deposited  on  a  circum- 
scribed spot,  by  means  of  which  the  primarily  affected  organ  may 
have  become  attached  to  a  neighboring  healthy  one.  The  zone  of 
inflammation  is  generally  somewhat  sharply  defined  from  the 
healthy  peritoneum.  Connective- tissue  new  growths  are  imme- 
diately developed  out  of  the  effusion,  and  more  or  less  firm  adhe- 
sions, or  the  callous  thickening  in  the  investment  of  an  organ  (as, 
for  example,  the  spleen),  are  very  quickly  completed.  The  chronic 
form  does  not  always  lead  to  adhesions.  Without  any  matting 
together,  flat,  fibrinous  layers  of  eft'usion  are  formed  on  the 
mesentery,  most  frequently  on  the  left  side,  at  a  point  corre- 
sponding with  the  sigmoid  flexure,  which  immediately  lead  to 
the  production  of  connective  tissue,  and  finally  result  in  a 
stellate,  retracted  cicatrix.  The  mesentery  becomes  thereby 
shortened  and  thrown  into  folds,  and  the  intestine  must,  to  a 
certain  extent,  participate.  In  many  other  cases,  numerous 
adhesions  arise  in  a  chronic  manner.  Thus,  the  flexura  coli 
dextra  may  become  adherent  to  the  liver  and  gall-bladder,  or  to 
the  stomach  and  duodenum,  or  the  omentum,  and  the  left  flex- 
ure to  the  spleen  and  omentum.  The  omentum,  on  the  other 
hand,  may  become  fixed  in  hernial  sacs,  to  the  abdominal  par- 
ietes, or  in  the  pelvis,  or  it  may  be  driven  upward  and  become 
attached  to  the  surface  of  the  liver  or  to  the  intestines,  etc.  By 
means  of  these  adhesions,  numerous  abnormities  in  the  position 
of  the  viscera  may  arise  (Virchow). 

AVhile  this  last-named  chronic  process  does  not  readily  lead 
to  suppuration,  the  latter  not  unfrequently  occurs  in  circum- 
scribed acute  peritonitis.    As  soon  as  the  primary  limiting  adhe- 
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sion  has  become  established,  the  inclosed  effusion  undergoes  a 
continual  increase  in  its  cellular  elements,  until  it  actually  be- 
comes fluid,  and  then  there  arises  an  encysted  purulent  effusion. 

This  encysted  purulent  peritoneal  effusion  may  for  a  long 
time  increase  in  size,  and  may  often  be  associated  with  the 
occurrence  of  fresh  attacks  of  inflammation,  and  with  the  pro- 
duction of  new  adhesions.  These  encysted  effusions,  in  their 
further  course,  undergo  various  metamorphoses,  which  not  un- 
frequently  afford  more  clinical  interest  than  the  primary  process 
itself.  The  effusion  may  remain  as  such  for  a  long  time,  in 
which  case  we  find  the  pus-corpuscles  altered,  and  quantities  of 
fat-crystals,  the  result  of  the  splitting  up  of  their  contents. 
This  form  of  effusion,  which  remains  a  long  time  stationary,  is 
very  apt  to  lead,  by  means  of  purulent  erosion,  to  perforation  in 
various  directions.  B}^  opening  a  way  for  itself  into  the  intestine, 
the  pus  may  escape  with  the  stools,  and,  on  the  other  hand,  the 
intestinal  contents  and  gas  may  pass  into  the  cavity.  The  pus 
may  find  its  way  in  various  other  directions,  and  thus  pass  into 
other  cavities  or  reach  the  outer  world ;  even  rupture  into  the 
larger  blood-vessels  has  been  observed.  If  the  pus  has  been  dis- 
charged outward  in  any  way,  subsequent  recovery  may  take 
place.  Caseous  degeneration  of  the  effusion,  with  partial  absorp- 
tion of  its  fluid  elements,  is  an  unfavorable  result,  as  by  absorp- 
tion from  the  caseous  mass,  subsequently,  tuberculosis  may  be 
readily  set  up.  In  favorable  cases  recovery  takes  place  by  the 
formation  of  concretions  or  a  firm,  callous  mass,  after  the  pus 
has  become  more  or  less  absorbed. 

Owing  to  adhesions,  it  sometimes  comes  to  pass  that  ulcera- 
tive processes  of  the  stomach  or  intestine,  or  of  the  gall-bladder, 
may  extend  to  other  organs,  and  thus  irregular  communications, 
arrosions  of  the  liver,  abdominal  parietes,  etc.,  result. 

Symptoms.— HhQ  symptoms  of  a  primary  disease  may  precede 
those  of  acute  circumscribed  peritonitis,  but  the  primary  disease 
:  may,  however,  remain  latent  up  to  the  occurrence  of  the  peri- 
toneal symptoms.     These  latter,  in  some  few  instances,  begin 
•  with  a  rigor ;  pain  generally  becomes  established  at  a  circum- 
I  scribed  spot  in  the  abdomen,  without  any  primary  implication  of 
the  general  health  ;  the  pain  either  may  set  in  with  considerable 
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severity,  or  at  first  it  maybe  but  slight,  and  only  become  dis- 
tinct on  firm  pressure,  and  afterwards  gradually  increase.  The 
degree  of  the  tenderness  depends  considerably  on  the  extent  and 
rapidity  of  the  inflammation.  It  is  not  rare  for  the  pain,  after  a 
short  time,  to  extend  over  the  entire  abdomen,  and  subsequently 
again  to  localize  itself  in  the  original  spot.  After  a  longer  time, 
the  tenderness  considerably  decreases,  without,  however,  being 
entirely  lost  as  long  as  any  eft'usion  exists. 

The  majority  of  the  symptoms  which  are  characteristic  of 
diffuse  peritonitis  mi\,y  arise  in  the  case  of  circumscribed  inflam- 
mation, but  they  do  not,  as  a  whole,  reach  at  all  the  same  degree 
of  intensity  as  is  usual  in  the  diffuse  form.  Many  of  these 
symptoms  also  may  be  absent.  Thus  vomiting  and  meteorism 
rarely  occur  in  so  intense  a  manner.  The  pulse,  as  a  rule,  does 
not  present  the  characteristic  quickening  and  smallness  of  wave, 
and  a  rise  in  temperature  may  be  entirely  wanting  ;  quite  high 
temperatures  may  nevertheless  occur,  but,  as  a  rule,  they  quickly 
fall  again.  If  encysted  masses  of  pus  are  formed,  the  fever  may 
persist  for  a  long  time  with  irregular  variations,  which  probably 
are  associated  with  changes  taking  place  in  the  centre  of  inflam- 
mation. 

On  examination  we  find  the  tenderness  generally  confined  to 
the  seat  of  the  inflammation  ;  at  first  it  is  considerable,  but  sub- 
sequently it  becomes  slighter,  and  then,  particularly  if  the  mass 
be  deeply  placed,  it  may  require  a  somewhat  firm  pressure  to 
call  it  forth.  Varying  with  the  size  of  the  cavity  and  the  quan- 
tity of  the  effusion  there  may  occur  an  arching  forward  of  the 
abdomen  at  a  spot  corresponding  with  the  seat  of  the  inflamma- 
tion, which  to  the  touch  is  resistant  and  gives  a  weak  note  on 
percussion.  Fluctuation  can  only  be  observed,  as  a  rule,  in  these 
tumors  when  they  are  preparing  to  burst  outward ;  in  which 
case  the  skin  over  them  is  reddened.  It  has  been  already  mem- 
tioned  that  the  contents  of  an  encysted  mass,  if  it  have  lain  for 
a  long  time  in  contact  with  the  intestine,  may  take  up  intestinal 
gas  by  osmosis  and  thus  get  a  faecal  smell.  If  several  such 
masses  of  effusion  exist,  the  abdomen  presents  a  most  irregular 
surface. 

Even  where  no  apparent  arching  forward  exists  we  often  find 
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an  increased  resistance  over  the  position  of  the  inflammation, 
and  a  more  or  less  defined  tumor  and  dull  percussion  note.  It 
is,  liowever,  not  always  easy  to  determine  the  existence  of  these 
conditions,  as  firm  contraction  of  the  abdominal  walls,  ftecal 
accumulation,  etc.,  may  give  rise  to  error. 

In  many  other  cases  the  inflammatory  mass  is  so  deeply 
placed  and  so  imperfectly  circumscribed  that  we  are  unable  to 
discover  any  abnormity  on  examination. 

The  following  is  a  case  of  the  kind  from  v.  Ziemssen' s  clin- 
ique,  which  illustrates  both  the  changes  which  may  possibly 
result  and  the  frequently  protracted  course : 

E.  F.,  aged  twenty,  came  on  the  31st  of  March  to  the  institution  with  intermit- 
tent fever  in  the  ninth  month  of  pregnancy.  After  the  occurrence  of  a  premature 
delivery  on  April  6th,  she  became  ill  successively  with  ijlilegmonous  angina,  otitis 
externa,  and  erysipelas  of  the  face ;  the  last  ran  its  course  with  high  fever  and 
with  diarrhcea,  which  occasioned  some  abdominal  pain.  Diarrhoea  and  abdominal 
pain  continued  and  became  worse.  On  20th  of  April  the  region  of  the  right  ovary 
was  somewhat  tender  on  percussion ;  no  meteorism ;  no  vomiting ;  nothing  to  be 
felt  in  the  tender  spot.  In  the  period  which  ensued  the  dlarrhcea  remained  con- 
stant, the  pain  was  at  one  time  less  and  at  another  more  intense,  the  tenderness  on 
pressure,  however,  persisted,  and  from  April  30tli  vomiting  occasionally  occurred. 
In  connection  witli  this  the  evening  temperatures  were  constantly  39°  C.  and  up- 
ward, while  tlie  morning  temperatures  were  normal,  and  the  pulse  varied  between 
90  and  116.  This  condition  continued  during  the  whole  of  May;  the  patient 
coughed  a  good  deal  during  the  latter  period,  and  brought  up  a  great  deal  of  frothy 
sputa ;  the  appetite  was  completely  lost  during  the  whole  time  and  the  emacia- 
tion became  very  marked.    The  patient  died  within  the  first  few  days  of  June. 

On  opening  the  abdomen  some  turbid  fluid  was  found  in  the  abdominal  cavity, 
the  cajcum  and  some  small  intestines  were  adherent  to  the  right  ovary,  between 
which  was  a  small  encysted  mass  of  pus.  At  the  point  of  adhesion  the  outer  wall 
of  the  intestine  was  ulcerated,  and  the  loss  of  substance  in  some  of  the  ulcers 
reached  the  mucous  membrane.  The  neighboring  coils  of  intestine  were  adherent 
and  matted  together.  The  serous  membrane,  especially  that  of  the  intestine,  con- 
tained numerous  scattered  nodules  lying  in  it,  surrounded  in  some  places  by  hemor- 
rhagic tissue.  The  intestine  everywhere  else  was  very  pale,  also  the  stomach  ; 
toward  the  pylorus  only  there  existed  small  hemorrhages  in  the  mucous  membrane. 
The  mesenteric  glands,  in  parts,  intensely  injected  ;  the  spleen  enlarged,  its  capsule 
clouded,  numerous  scattered  miliary  tubercles  in  its  dark-colored  parenchyma. 


All  the  consecutive  changes  which  may  arise  from  this  kind 
of  encysted  effusion  cannot  possibly  be  included  in  any  general 
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description,  the  possibilities  being  so  very  multifarious.  Per- 
forations are  very  important,  as  they  give  rise  to  irregular  com- 
munications, to  entrance  of  flatus  from  the  intestine  into  the  sac- 
culated space,  to  emptying  of  the  effusion  outward  through  the 
intestine,  etc. 

The  physical  phenomena  of  the  entrance  of  gas  are  not  of 
such  a  kind  as  to  allow  of  our  definitely  diagnosing  such  an 
occurrence.  The  most  distinct  indication  is  the  presence  of  an 
air  cavity  in  the  position  previously  occupied  by  the  effusion  (the 
behavior  of  this  latter  having  been  previously  established),  which 
gives  a  tympanitic,  very  frequently  metallic  percussion  note, 
which  undergoes  no  change  for  a  long  time,  and  which,  more- 
over, in  a  circumscribed  spot,  pushes  forward  the  abdominal 
parietes  like  a  tumor.  The  occurrence  of  such  perforation  into 
a  circumscribed  cavity  is  often  characterized  by  an  entire  absence 
of  subjective  symptoms. 

Spontaneous  development  of  gas  has  been  observed  in  cases 
of  encysted  effusion. 

In  a  case  of  circumscribed  peritonitis  in  tlie  region  of  the  csecum  that  came 
under  observation  in  Lindwurm's  clinique,  the  ascending  colon  was  completely  em- 
bedded in  effusion,  and  firmly  adlierent  to  the  liver.  Similarly  there  existed  ab- 
normal adhesions  between  liver  and  diaphragm.  On  the  occurrence  of  perforation 
gas  streamed  upward  through  an  open  canal,  and  collected  posteriorly  above  the 
liver,  and  pressed  the  lungs  upward.  This  air  space  behaved  similarly  to  a  circum- 
scribed pneumothorax,  except  that  the  phenomena  of  succussion  did  not  exist. 

The  following  case,  communicated  by  Buhl,  demonstrates  the 
occurrence  of  cavities  which,  by  perforation  from  without  up- 
ward, communicate  with  the  intestine.  The  peritoneal  surfaces 
of  such  spaces  often  assume,  according  to  Lambl,  a  peculiar 
velvety  appearance,  and  are  beset  with  fine  villi,  but  are  never 
provided  with  a  coating  of  intestinal  epithelium.' 

Communication  by  perforation  between  two  intestinal  cavities,  a  fistula  existing 
between  colon  and  stomach  simultaneously  with  a  stercoraceous  recto-vaginal  fis- 
tula. A  woman  aged  fifty-one,  greatly  emaciated,  and  with  a  yellowish  brown 
skin.  Is  said  to  have  suffered  from  cramps  in  tlie  stomach  tlirce  or  four  years  pre- 
viously, which,  however,  quickly— once  and  for  all— vanished.    For  two  or  three 
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years  she  has  had  pain  in  the  abdomen,  with  insatiable  appetite,  and  pain  over  the 
sacrum.  Latterly  the  abdominal  pains  have  become  concentrated  in  the  left  hypo- 
chondrium  ;  there  is  frequent  slimy  vomiting,  with  persistent  constipation  and  loss 
of  energy.  On  her  admission  the  region  of  the  left  false  ribs  was  found  distended, 
and  two  or  three  inches  in  front  of  them  was  a  defined  tumor,  with  smooth,  tense 
surface.  The  dull,  toneless  percussion  note  of  the  spleen  passed  without  interruption 
into  tliis  tumor;  that  is,  upward  as  far  as  the  tenth  rib,  and  forward  toward  the 
umbilicus.  The  patient  vomited  material,  which,  from  its  firm  consistence,  its  dark 
brown  color,  its  smell,  and  its  similarity  to  fajcal  evacuations,  could  be  recognized  as 
coming  from  the  large  intestine.  After  every  act  of  vomiting  the  tumor  decreased 
in  size.  In  the  absence  of  any  symptoms  of  ileus  the  diagnosis  of  a  fistula  between 
the  stomach  and  colon  was  made.  Three  days  before  death  fa!cal  particles  were 
observed  in  the  urine,  which  was  passed  with  burning  pain.  On  post-mortem  exam- 
ination perforative  peritonitis  was  found.  The  left  flexure  of  the  colon  was  adhe- 
rent to  the  parietes,  to  the  great  curvature  of  the  cul-de-sac  of  the  stomach,  and  to 
some  knuckles  of  small  intestine.  The  place  where  these  adhesions  existed  formed 
the  inner  wall  of  a  faecal  cavity,  which  was  bounded  externally  and  anteriorly  by 
the  parietes.  The  peritoneum  on  the  latter,  and  a  part  of  the  muscular  structure, 
were  destroyed.  After  stomach  and  colon  had  been  opened,  a  communication  about 
the  size  of  half  a  crown,  with  gangrenous  edges,  was  found  to  exist  between  the 
two,  by  means  of  which  the  fisces  from  the  large  intestine  had  got  into  the  stomach. 
The  communicating  passage  was  not  closed  the  whole  way  round,  but  opened  into 
a  wedge-shaped,  common  ftecal  cavity;  and  it  was  this  which  finally  perforated 
into  the  abdominal  cavity,  and  was  the  immediate  cause  of  the  fatal  peritonitis. 
In  addition  to  this  there  was  found,  as  the  result  of  a  similarly  ruptured  and 
widened  rectum,  a  faecal  cavity  between  it  and  the  vagina.^ 

Other  important  conditions  arise  as  the  result  of  encysted 
peritonitis,  in  tliat  neighboring  organs  are  dragged  within  the 
reacli  of  the  adhesions ;  further,  pressure  of  the  effusion  may- 
produce  obliteration  of  contiguous  solid  organs  or  compression 
of  the  intestines. 

Chronic,  partial  peritonitis  adhesiva  is,  as  a  rule,  not  produc- 
tive of  any  symptoms  which  are  referable  to  the  occurrence  of 
this  process.  The  cause  of  this  want  of  symptoms  depends  less 
upon  the  trivial  character  of  the  changes  themselves  than  upon 
their  chronicity. 

It  is  probable  that  trivial  changes,  such  as  hyperemia  of  the  peritoneum,  if  they 
occur  acutely,  are  more  likely  to  be  accompanied  with  pain  and  tendeniess  than 
chronic  processes  with  the  production  of  cicatrices.    This  increased  sensibility,  re- 
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suiting  from  various  diseases  of  the  abdomen,  we  are  apt,  as  a  rule,  to  ascribe  to 
peritoneal  irritation. 

This  clironic  adhesive  peritonitis  remains  subsequently  either 
completely  latent,  or  there  may  ensue  resulting  conditions  that 
sooner  or  later  induce  a  set  of  symptoms  which,  according  to  the 
locality  affected,  must  be  very  varied  in  their  character. 


Inflammatory  Processes  in  the  Right  Iliac  Fossa.  Typhlitis  and  Perity- 
phlitis. 

Ebusson  and  Dance,  in  Repert.  ggn,  Tom.  IV.  3.  1827.— Lonyer-Villermay,  Arch. 
g6a.  Tom.  V. — Melier,  Arch.  gen.  Tom.  XVII. — Meniere,  Arch.  g6n.  Tom.  XII, 
—  Poiichelt,  Heidelberg,  klin.  Annalen.  VIII.  524.  —  Goldhech,  Ueber  eigenth. 
entzundl.  Geschvviilste  in  der  rechten  Hliftbeingegend.  "VVornis,  1830. — Duplay, 
Jouru.  hebd.  Tom.  II. — Roesch,  Wiirttemb.  Corresp.-Bl.  1834.  No.  37. — Mer- 
ling,  Diss.  sist.  jDrocess.  vermif.  anat.  path.  Heidelberg,  1836. —  Wilhelmi,  Diss, 
de  perityphl.  Heidelberg,  1837. — Posthuma,  Diss,  de  intest.  coec.  ejusque  proc. 
vermif.  path.  Gronningeu,  1837. — Grisolle,  Arch.  gen.  1839. — Chomel,  Lancette 
fran^.  1844. — Marcliall  de  Calvi,  Annal.  de  Chirurg.  1844. —  Vvh,  Die  durch 
Kothsteine  bedingte  Durchbohrung  des  Wurmforts.  Carlsruhe,  1846. — Rostan, 
Lane,  fraug.  1846. — Batlersby,  Dublin  Quarterly  Rev.  1847. — Henry  Hancocl:, 
London  Medical  Gazette,  New  Series,  Vol.  VIII.  (or  VII.  ?),  p.  547.  (Case  of 
Perityphlitis,  with  operation. — Szokahhi,  Neue  Zeitung  fiir  Medizin.  1849. — 
New  England  Med.  Journ.  1843. — Bamberger,  Wien.  med.  Wochenschr.  1853. 
— Schnicerer,  Ueber  die  Perf.  des  wurmf.  Fortsatz.  Erlangen,  1854. — Clauss, 
Ueber  spont.  Darmperforation.  Zurich,  1856. — George  Lewis,  Abscesses  in  the 
ApiDendix  Vermiforrais.  New  York  Journal  of  Medicine,  1856.  Third  Scries, 
Vol.  I. — Cless,  "Wiirttemb.  Corresp.-Bl.  l%^l.—Kottinann,  Tod  durch  Perf.  des 
Proc.  vermif.  Schweizer  Zeitschr.  18^^.— Forget,  De  la  p6rit.  par  la  perf.  de 
I'app.  ileo-coec.  Gaz.  mgd.  de  Strassb.  10.  \8b^.— Henri  Fahre,  Hist,  des  perf., 
etc.  Tlifese.  Paris,  1S51.— Buhl,  Zeitschr.  fiir  rat.  Mediz.  IV.  1854.— Suher  and 
Reuling,  Deutsche  Klinik.  1855.  33.— Gurdon  Buck,  Post-fascial  Abscess, 
Originating  in  the  Iliac  Fossa,  with  a  New  Method  of  Treatment.  New 
York  Journal  of  Medicine.  1S57. —Stannus  Hughes,  A  Case  of  Fatal  Perit. 
Dubl.  Hosp.  Gaz.  3.  185S.—Ruett€r,  De  perityphl.  Diss.  Berol.  1858.—Frae)i- 
kel,  Nonnulla  de  perityphl.,  etc.  Diss.  Berlin,  \8b^.—Lendet,  Ric.  anat.  path,  e 
clin.  suir  ulz.  e  la  perf.,  etc.  Annali  universali  di  Med.  Ag.  1859;  and  Arch, 
de  mCd.  1859.— mn  Holshech,  Abcfes  de  la  fosse  iliaque  dr.,  etc.  Ann.  de  la  soc. 
m6d.-chir.  de  Bruges.  Janv.  et  FCvr.  18Q0.— Lang,  Perityph.  mit  gl.  Ausg. 
Wurt.  Corr.-Bl.  13.  \8Q0.—Muenchmeyer,  Unters.  iiber  Typlil.  und  Perityj)]). 
Deutsche  Klinik.  I860.— JTefrcr,  Ueber  Entz.  u.  Perf.,  etc.  Diss.  Bern,  1859.— 
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Riesenfeld,  De  intest.  grasso,  etc.  Diss.  Bcrol,  Philip,  De  proc.  vermic. 

perf.  Diss.  Berol.  18G0.— CoZin,  Observ.  de  turn,  phleg.  de  la  fosse  iliaque  dr. 
Rec.  des  m6m.  de  m6d.  et  cliirurg.  24.  \m\.—Roiiyer,  M(im.  sur  les  turn,  sterc. 
Gaz.  hebd.  1802. —  Oppoher,  Ueber  Unteiieibsgesch.  mit  bes.  Riicks.  auf  deren 
Diagn.  Wien.  med.  Wochensclir.  1802. —  Larret- Lamalignie,  Des  perf.  de 
I'append.  iluo  coecal.  Thfese.  Strassb.  1802. — Ouarini,  Obs.  sul  turn,  che  si 
svilupp.  nella  rcg.  iliac,  annal.  univers.  di  med.  Vol.  182.  1802. — Ilerold,  De 
proc.  vermic.  perf.,  etc.  Diss.  Berol.  1802.-7%.  Maizal,  Typhi,  supp.  Ocsterr. 
Zeitschr.  fiir  prakt.  Heilkunde.  1804.  2. — jT/ssier,  De  la  pCrityph.  Th6se.  Paris, 
1805.  — (7A.  A.  Crouzet,  Des  perfor.  spont.  de  I'app.  ileo-coecal.  Th»ise.  Paris, 
1805. — P/'udhomme,  P6rit.  de  la  fosse  iliaque  dr.  par  perf.  intest.,  p6rit.,  p6ri- 
hepat.  Rec.  de  m6m.  de  m6d.  mil.  Juin.  1800. — Petit,  Ent6rolith  ayant  perf. 
I'app.  coec.  Revue  m€d.  Juin,  1800. — A.  D.  Hall,  Fatal  Perit.  from  Perf.  of 
the  Append.  Vermif.  Amer.  Journ.  of  Med.  Science.  Octbr,,  1800. — /.  K. 
Wardell,  Acute  Perit.  and  Displacement  of  the  Ca;cum.  Brit.  Med.  Journ.  Oct., 
1800. — P.  BartholoiD,  On  Typhlitis  and  Perityphlitis;  on  Disease  of  the  Cae- 
cum and  Appendix  Resulting  in  Absc.  in  the  Right  Iliac  Foss.  Amer.  Journ. 
of  Med.  Science.  Oct.,  1800. — EisenscMtz,  Perit.  hervorgerufen  durch  Perfora- 
tion des  Proc.  vermif.  Wien.  med.  Presse.  11.  1800. —  Willard  Parker,  Csi%Q 
of  Perityphlitis,  with  Operation.  New  York  Medical  Record,  March  15th, 
1807;  also  June  15th,  1807. — Blatin,  Recli.  sur  la  typhlite  et  la  pCrityphl. 
consec.  Thfese.  Paris,  1808.— -HaZZete,  De  I'app.  coecal.  Thfesc.  Paris,  1808.— i?. 
Farquharson,  Case  of  Pericsccal  Absc.  Caused  by  Perf.  of  the  Vermif.  Appendix 
and  Proving  Fatal  by  Rupture  into  the  Perit.  Cavity.  Edinb.  Med.  Journ. 
June,  1808. — G.  H.  Wynl-oop,  An  Acct.  of  the  Post-mortem  App.  of  an  App. 
Vermiformis,  which  Two  Years  Previously  had  been  the  Seat  of  Absc,  and 
had  been  Operated  on,  etc.  New  York  Medical  Record,  1808. — S.  Adler, 
Typhlitissterc,  Perit.  circumscr.  Zellgewebsabscess,  etc.  AUgem.  Wiener 
med.  Zeitung.  No.  48.  ISQS.—Moers,  Pylephlebitis,  etc.  Arch,  fiir  klin.  Med. 
Bd.  TV.— Peacock,  (Jlceration  of  the  App.  Vermif.,  etc.  Trans,  of  the  Path. 
Soc.  XVIII.  S7.~Down,  Langdon,  Ulc.  of  the  App.  Vermif.  Ibid.  97.— Z.  F. 
Toft,  Om  Ulceration  og  Perfor.  af  proc.  vermif.  Diss.  Kjobenhavn,  1808. 
—  W.  Duddenhauaen,  Typhlitis  sterc.  Diss.  Berl.  1809.— J".  Poiizet,  De  la 
pgrityphl.  Thfise.  Paris,  1809.-7?.  Bossard,  Ueber  die  Verschwflr.  u.  Durchbr. 
des  Wurmf.  Diss.  Zurich,  186^.  —  Bchm,  Verciterung  des  wurmf.  Forts. 
Deutsche  Klinik.  29.  1809.—^.  Aufrecht,  Entziindung  des  Proc.  vermif.  Peri- 
typhl.,  Phlebitis  u.  Thrombose  der  Vena  mesent.  magna,  Pylephlebitis.  Bed. 
klin.  Wochenschr.  No.  29.  1809.-^1.  Briess,  Leberabscess  unter  d.  Krankheits- 
bilde  einer  acuten  Leberatrophie  vcrlaufend.  Wien.  med.  Presse.  1809.— j^arZ 
Cushman,  Dis.  of  the  Ileo-ca;cal  Region.  Phil.  Med.  and  Surg.  Rep.  July,  1809.— 
Dvguet,  Note  sur  un  cas  de  typhlite  phlegmoneuse  survenue  dans  le  cours  d'une 
entente  tul)erc.,  etc.  Gaz.  mdd.  de  Paris.  No.  1.  1870.— Cow<ZcZZ,  Fatal  Case  of 
Typhlitis.  Med.  Times  and  Gaz.  Oct.,  1870.— J.  A.  Gamphell,  Case  of  Perity- 
phlitic  Absc,  with  Remarks.  Brit.  Med.  Journ.  Febr.,  March,  April,  1870.— 
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1j.  Weher,  Case  of  Perityphlitis,  with  Operation.  New  York  Medical  Journal, 
Aug.  1871.  — 0.  Fromme,  Ueber  perityphl.  Abscesse.  Diss.  Gottingen,  1873,— 
E.  Patschkowski,  Sechs  Fiille  von  Perityphilitis.  Diss.  Berlin,  1872.—^.  Herr- 
gott,  Ulceration  cle  rappenclice  il6o-coecale,  pCritonite  consCc,  mort.  Gaz.  m(id. 
de  Strassb.  2.  1872.— C  Th.  Williams,  Ulceration  of  the  Vermiform  Append, 
giving  Rise  to  Limited  Perit.  Trans,  of  the  Path.  Soc.  XXXIII.  — Marsh 
Howard,  Injury  to  Abd.,  Typhlitis,  Perf.  of  the  Vermif.  App.,  Perit.,  Death. 
Brit.  Med.  Journ.  9.  1872.— 5.  E.  TJiompson,  Two  Cases  of  Perityphlitis  in 
which  Recov.,  etc.  Lancet.  May,  1873. —t/!  W.  Allan,  Case  of  Acute  Typhi. 
Lancet.  May,  1873. —  Wevnei',  Perf.  Peritonitis  durch  einen  am  Wurmforts. 
steckengebl.  Kirschkern.  Wiirttemb.  med.  Correspondenzbl.  10.  1873.  — C7<rtw- 
delux,  Note  sur  un  cas  de  p6rityphl.  avec  6panch.  stercoral  consecut.  Lyon 
mCd.  8.  1873. — Henry  B.  Sands,  Case  of  Perityphlitis,  with  Operation.  New 
York  Medical  Journal,  Aug.  1874.  —  Gurdon  Buck,  Perityphlitic  Abscess  in  the 
Ileo-coBcal  Region.  New  York  Medical  Record.  1876;  On  Abscesses  origin- 
ating in  the  Right  Iliac  Fossa,  with  Table  of  Statistics.  Transactions  of  the 
Academy  of  Medicine  of  New  York.  1876. 

Occasional  notices  of  inflammation  and  ulceration  of  tlie  cae- 
cnm  are  to  be  found  in  the  older  writers,  and  faecal  accumula- 
'  lions  were  described  even  by  Santorini,  Any  more  deflnite 
knowledge  as  to  the  nature  of  the  processes  in  question  belongs, 
however,  to  recent  times.  P.  Frank  described  perityphlitis  as 
peritonitis  muscularis,  and  hence  was  in  the  dark  as  to  the 
actual  seat  of  the  disease.  Husson  and  Dance  further  called 
attention  to  the  disease  and  described  it  as  "engorgement  inflam- 
matoire  qui  se  developpe  dans  la  fosse  iliaque  droite."  The 
inflammatory  conditions  of  the  connective  tissue  in  the  iliac  fossa 
were  described  by  Dupuj^tren  and  Velpeau,  and  in  Germany 
first  by  Puchelt,  and  Yolz  published  some  veiy  interesting 
observations  on  the  vermiform  process.  Finally,  Bamberger 
subdivided  the  various  processes  in  question  according  to  their 
pathological  bearing,  retaining  at  the  same  time  their  unity  clin- 
ically. 

The  caecum  and  vermiform  process  are  often  the  seat  of  dis- 
eases which  lead  to  circumscribed  peritonitis.  The  connective 
tissue  also,  which  lies  behind  the  caecum  over  the  iliac  fascia,  is 
sometimes  the  seat  of  inflammation  and  abscess.  The  two  first- 
mentioned  processes  are  from  the  outset  intraperitoneal,  while 
phlegmonous  inflammation  in  the  areolar  tissue  behind  the  cae- 
cum is  first  retroperitoneal,  but  frequently  involves  the  peri- 
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toneum,  and  may  secondarily  extend  to  the  intestinal  wall. 
Tliese  iniianimatory  processes  are  therefore  anatomically  distinct 
in  their  position,  and  they  also  possess  from  the  outset  a  differ- 
ent significance  and  importance  ;  nevertheless  they  present  in 
their  symptoms  so  much  uniformity  that  the  clinical  distinction 
between  them  is  in  the  majority  of  cases  impossible.  We  must 
frequently  be  satisfied  with  recognizing  the  inflammation  in  the 
right  iliac  fossa  without  distinguishing  whether  the  caecum,  the 
vermiform  process,  or  the  retroperitoneal  areolar  tissue,  be  the 
starting-point.  In  many  cases,  furthermore,  the  distinction  is 
impossible,  it  being  at  the  same  time,  however,  a  matter  of  no 
practical  importance,  owing  to  the  fact  that  the  forms  of  inflam- 
mation mentioned  pass  into  one  another,  so  that  by  an  ulceration 
of  the  vermiform  process  the  caecum  becomes  involved. 

It  may  further  happen  that  other  retroperitoneal  inflamma- 
tions, lying  behind  the  iliac  fascia  in  the  psoas  and  iliacus  mus- 
cles, etc.,  extend  to  the  peritoneum,  but  these  processes  induce 
an  essentially  different  set  of  symptoms,  so  that  we  must  sepa- 
rate these  diseases  from  those  now  mentioned. 

According  to  Luschka  (Lage  der  Bauchorgane,  1873)  the  coecum  lies  in  such  a 
manner  on  the  right  iliac  muscle  that  its  extremity  corresponds  nearly  with  the 
middle  of  Poupart's  ligament.  It  lies  just  above  the  external  half  of  this  latter  on 
the  inner  portion  of  the  anterior  abdominal  wall.  In  exceptional  cases  the  C89cum 
assumes  a  higher  position,  or  is  turned  further  round  toward  the  entrance  of  the 
true  pelvis,  and  may  even  extend  across  the  middle  line.  The  ctecum  is  not  in 
immediate  contact  witli  the  iliacus  muscle,  as  it  possesses  a  complete  peritoneal 
investment,  so  that  when  it  is  distended  it  projects  freely  into  the  peritoneal  cavity. 
This  portion  of  intestine  presents  a  wedge-shaped  form  with  its  end  pointed  or  trun- 
cated, according  as  the  vermiform  pi-ocess  opens  into  its  posterior  aspect  and  thus 
represents  its  true  end,  or  enters  in  such  a  way  that  the  connection  between  the  two 
is  to  all  appearances  lost. 

The  vermiform  process  has  an  average  thickness  of  7  mm.  and  is  7  to  8  ctms. 
long,  but  it  may,  however,  exceed  even  20  ctms.  According  to  its  length,  it  is 
either  but  slightly  curved  or  considerably  contorted.  As  a  rule,  it  ia  very  movable, 
so  that  it  may  assume  various  positions. 

Circumscribed  peritonitis,  which  attacks  the  serous  coat  of 
the  cfficum  and  its  neighborhood,  is  most  frequently  due  to  an 
accumulation  of  faeces  (typhlitis  stercoralis). 

One  of  the  physiological  phenomena  of  this  portion  of  intes- 
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tine  is  that  its  contents  become  more  solid  and  remain  a  long 
time  in  it.  There  are  a  number  of  circumstances  which  may- 
induce  the  contents  to  remain  for  a  much  longer  period  than 
usual,  and  in  connection  with  this  to  become  very  hard.  Among 
such  circumstances  may  be  mentioned  want  of  exercise,'  unsuit- 
able diet,  producing  a  great  quantity  of  faeces ;  altered  posi- 
tion of  the  intestine,  especially  of  the  colon,  chronic  intestinal 
catarrh,  impaired  activity  of  the  intestinal  muscular  coat.  When 
faecal  accumulations  repeatedly  occur,  chronic  catarrh  ensues, 
with  thickening  of  the  intestinal  wall,  dilatation  of  the  tumor, 
and  finally  ulceration.  Independently  of  ulceration,  pressure  of 
the  hard  faecal  masses  may  set  up  peritoneal  inflammation,  and 
complete  occlusion  of  the  intestine  may  arise  from  the  same 
cause.  Certain  external  influences  may  tend  further  to  increase 
the  tendency  to  the  occurrence  of  inflammation.  Intestinal  cal- 
culi or  foreign  bodies,  which  have  been  swallowed  with  the  food, 
such  as  fruit  stones,  etc.,  may  produce  the  same  effect  as  hard 
faecal  masses.'' 

Other  ulcerative  processes  also,  if  they  extend  deeply,  pro- 
duce similar  symptoms. 

In  the  vermiform  process,  as  a  rule,  it  is  intestinal  calculi 
which  cause  inflammation,  ulceration,  and,  comparatively  fre- 
quently in  this  position,  perforation.  (For  further  information 
on  this  point  see  Diseases  of  the  Intestinal  Canal.)  It  is  more 
rare  for  foreign  bodies  to  get  into  the  narrow  lumen  of  the  vermi- 
form process  and  produce  ulceration  after  varying  intervals  of 
time.  In  addition  to  catarrhal  and  sloughing  ulceration  tuber- 
cular ulcers  and  the  ulcers  of  enteric  fever  have  been  observed 
as  causes  of  the  inflammatory  process  in  question.  If,  owing 
to  the  obliteration  of  the  entrance,  the  secretion  of  the  mucous 
membrane  in  the  vermiform  process  be  retained,  this  latter  be- 
comes distended  in  a  sacculated  manner  and  assumes  the  charac- 
ters of  a  cyst. 

'  According  to  Luachka,  each  time  the  thigh  is  bent  a  pressure  is  exerted  by  the 
iliacus  muscle  on  the  upper  portion  of  the  cascum,  and  thus  the  activity  of  this  portion 
of  intestine  is  stimulated. 

»  In  other  cases  it  is  known  that  such  foreign  bodies  have  remained  for  a  very  long 
time  in  the  intestine  without  doing  any  harm. 
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The  inflammation  of  the  retroperitoneal  areolar  tissue — peri- 
typhlitis— arises  either  in  connection  with  the  anomalies  of  the 
cjecum  just  mentioned  simultaneously  with  circumscribed  peri- 
tonitis, or  else  independently,  owing  to  traumatic  causes  and 
catching  cold,  or  finally,  owing  to  the  extension  of  an  inflam- 
matory process  in  the  neighborhood.  In  the  female  perityphli- 
tis occurs  comparatively  often  in  connection  with  the  puerperal 
state. 

The  inflammatory  conditions  of  the  right  iliac  fossa  occur 
much  more  frequently  in  the  male  than  in  the  female ;  all  ob- 
servers who  have  collected  statistics  on  this  point  have  arrived 
at  the  same  result.  Bamberger  found  the  ratio  to  be  26  : 4. 
Further,  according  to  this  observer's  statistics  these  diseases 
occur  most  frequently  between  the  ages  of  sixteen  and  thirty- 
five. 

The  pathological  changes  present  many  varieties  according 
to  the  duration  of  the  disease.  We  find  the  evidence  of  catarrh 
of  the  caecum  ;  we  find,  further,  dilatation  of  its  lumen,  consider- 
able thickening  of  all  its  coats,  and  often  extensive  ulceration. 
The  serous  membrane  is  inflamed,  has  a  deposition  of  fibrine 
upon  it,  the  parts  in  the  neighborhood  are  matted  together,  and 
in  the  sacs  formed  by  these  we  often  find  pus. 

The  vermiform  process  likewise  presents  a  catarrhal  and 
swollen  condition,  frequently  with  prominence  of  the  follicles 
and  with  mucous  or  purulent  secretion,  and,  as  a  rule,  also  with 
well-marked  oedema  of  its  walls.  If  an  intestinal  calculus  have 
been  the  cause  of  the  inflammation,  we  find  ulceration  and  per- 
foration at  the  seat  of  direct  pressure,  and  the  entire  vermiform 
process  may,  in  this  way,  become  completely  separated.  The 
concretions  may  be  packed  in  the  lumen  of  the  vermiform  process, 
or  they  may  have  fallen  out  and  be  found  lying  in  the  mass  of 
pus  which  surrounds  and  covers  it.  The  pus  may  be  mixed  with 
particles  of  faeces,  and  always  possesses  a  feculent  odor.  In  rare 
instances  the  vermiform  process  becomes  connected  by  circum- 
scribed adhesive  peritonitis  to  a  neighboring  portion  of  intestine 
in  such  a  way  that  in  the  occurrence  of  perforation  the  concre- 
tion gets  into  the  intestine,  and  thus  the  entire  process  may 
terminate  without  doing  any  harm.    As  a  rule,  the  inflammation 
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extends  and  leads  to  formation  of  pus.  It  is  often  difficult  to 
find  tlie  vermiform  process  in  these  masses  of  pus.  As  a  rule,  it 
is  not  in  its  normal  position,  and  is  very  often  found  attaclied  to 
the  cfficum. 

These  accumulations  of  pus  may,  as  in  other  cases  of  circum- 
scribed peritoneal  effusion,  end  in  recovery  by  absorption  and 
the  development  of  connective  tissue,  with,  however,  the  residua 
of  fixity  and  retractile  cicatrices,  and  with  arrosion  of  the  vermi- 
form process.  It  somewhat  frequently  passes  on  to  general  peri- 
tonitis. If  perforation  into  the  intestine  takes  place,  a  cure  may 
be  thus  effected.  The  pus,  however,  in  a  few  cases  travels  a  long 
distance.  If  a  secondary  suppuration  or  breaking  down  of  the 
retroperitoneal  areolar  tissue  be  established,  we  have  perityphli- 
tis arising  out  of  typhlitis.  Perityphlitis,  whether  secondary  or 
primary,  may  result  in  cure  by  the  production  of  a  connective- 
tissue  cicatrix.  In  cases  of  considerable  production  of  pus,  an 
abscess  may  be  developed  on  the  fascia  iliaca  behind  the  caecum. 
If  a  mass  of  pus  of  this  kind  communicates  with  the  caecum  and 
elements  of  fseces  become  mixed  with  it,  a  suppurative  process 
of  great  dimensions,  as  a  rule,  is  the  result ;  such  an  extensive 
destruction  is  seldom  developed  unless  perforation  exists. 

The  destructive  suppuration  attacks  particularly  the  retro- 
peritoneal areolar  tissue  of  the  pelvis,  as  far  as  the  neighborhood 
of  the  rectum  ;.  it  extends  towards  Poupart's  ligament,  and  even 
on  to  the  anterior  surface  of  the  thigh,  and  passing  upward,  it 
reaches  the  region  of  the  kidneys  or  even  the  pleural  cavities,  in 
all  cases  following  the  course  of  the  retroperitoneal  areolar  tis- 
sue on  the  fascia  iliaca.  The  external  opening  occurs,  as  a  rule, 
in  the  bend  of  the  groin,  sometimes,  however,  with  the  formation 
of  long  fistulae,  or  with  extensive  destruction  of  tissue.  After 
bursting  through  the  fascia  iliaca,  muscles  and  bones  may  be 
destroyed  (rupture  through  the  acetabulum  has  been  observed 
by  Aubry).  It  is  obvious  that  the  chances  of  p3^femia  and  sep- 
ticaemia from  such  abscesses  and  purulent  masses  are  very  great. 
Serious  consequences  may  also  accrue  to  the  liver  from  these 
conditions,  as  radicles  of  the  portal  vein  (the  ileo-caecal  vein)  are 
involved  in  the  inflammation,  and  thus  there  results  pylephlebitis 
with  metastatic  abscesses  in  the  liver  {vide  Diseases  of  the  Liver). 
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Symptoms. — Tlie  phenomena  presented  in  a  case  of  inflam- 
mation in  the  right  iliac  fossa  may  naturally  assume  very  dif- 
ferent aspects.  The  primary  seat  of  the  process,  the  exciting 
cause,  and  the  extent  of  the  pathological  changes,  are  of  great 
importance  as  regards  the  subsequent  course  of  the  disease.  The 
more  rapidly  and  intensely  the  serous  membrane  is  attacked,  the 
more  virulent  will  the  course  be  ;  on  the  other  hand,  the  entire 
process  may  remain  just  as  latent  as  has  been  already  stated  to 
be  the  case  in  circumscribed  peritonitis  occurring  in  other  parts 
of  the  abdomen.  Further,  the  intestinal  symptoms  ma}^,  in 
certain  cases,  assume  a  more  or  less  prominent  importance. 
Lasth^  the  further  alterations  in  the  effusion  may  vary  in  many 
ways,  as  may  also  the  dependent  resulting  phenomena. 

The  pathological  changes  in  the  caecum  and  vermiform  appen- 
dage, which  ultimatel}^  lead  to  peritonitis,  may,  for  a  consider- 
able period,  have  given  rise  to  more  or  less  distinct  symptoms. 
Most  frequently  we  meet  with  irregularities  of  the  bowels ;  either 
constipation  has  existed  for  a  long  time,  or  this  has  alternated 
with  diarrhoea,  until  finally  obstinate  constipation  has  become 
established.  Sometimes  digestion  had  been  for  a  long  time  im- 
paired; tenderness  in  the  region  of  the  caecum,  or  even  more  active 
pain  in  the  abdomen,  had  occasionally  occurred  (compare  Diseases 
of  the  Intestinal  Canal).  In  other  cases,  all  premonitory  intestinal 
symptoms  have  been  absent,  and  the  phenomena  of  inflammation 
in  the  region  of  the  csecum  set  in  quite  suddenly.  In  cases  of 
this  latter  kind,  particularly,  various  predisposing  causes  are 
mentioned  which,  under  certain  circumstances,  may  have  a  cer- 
tain significance,  such  as  straining  of  the  body,  overloading  with 
food,  or  the  eating  of  indigestible  things.  The  sudden  occur- 
rence of  pain  may  be  accompanied  with  shivering,  and  a  some- 
what smart  fever  at  the  outset  is  the  rule.  Subsequently,  the 
fever  is  regulated  by  the  increase  and  decrease  of  the  inflam- 
matory symptoms  and  the  suppuration,  and  may,  like  these,  be 
subject  to  many  variations. 

The  general  symptoms  behave  like  those  of  other  forms  of 
acute  or  subacute  circumscribed  peritonitis,  and  vary  with  the  in- 
tensity and  extent  of  the  inflammation.  Thus  the  pain  in  the 
region  of  the  caecum  is  generally  very  severe  ;  it  may,  however, 
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allow  the  patient  to  go  about  as  usiTal.  Accumnlation  of  faeces 
in  tlie  ca3cum  is  a  very  constant  occurrence,  due  to  the  paralysis 
of  its  muscular  wall  from  pressure  of  the  mass  of  effusion  in  the 
neighborhood,  and  to  certain  abnormities  of  position,  and  further 
promoted  by  the  jDrimary  disease  of  the  intestine  itself.  The 
accumulation  of  faeces  thus  occurring  may  reach  such  an  extent 
as  to  induce  ileus.  As  a  rule,  it  occasions  either  complete  sup- 
pression of  the  stools  or  diarrhoea  may  simultaneously  exist. 
This  latter  is  the  result  of  catarrh  of  the  large  intestine,  and  may 
even  arise  in  cases  of  complete  intestinal  occlusion.  The  stools 
in  this  case  contain  for  the  most  part  nothing  but  mucous,  watery 
masses,  which  are  to  be  regarded  as  the  secretion  of  the  mucous 
membrane  below  the  obstruction.  In  other  cases,  the  passage 
alongside  the  accumulated  mass  is  not  completely  obliterated. 

Stercoraceous  vomiting  is  not  frequent ;  ordinary  gastric  vomit- 
ing, on  the  other  hand,  is  a  common  symptom.  Meteorism  may 
be  very  intense  ;  it  is  rarely  absent,  except  in  purely  primary 
peritj^phlitis,  this  form  being  characterized  usually  by  the  mod- 
eration of  the  symptoms. 

The  most  important  physical  sign  is  the  tumor  in  the  right 
iliac  fossa,  owing  to  which  this  region  is  visibly  prominent. 
This  tumor  corresponds  with  the  j)Osition  of  the  csecum,  and  fre- 
quently also  with  the  course  of  the  ascending  colon.  It  extends 
downward,  as  a  rule,  to  within  a  short  distance  of  Poupart's 
ligament.  Internally,  the  margin  of  the  tumor  may  occasionally 
extend  to  the  middle  line ;  it  almost  constantly  extends  beyond 
the  normal  limit  of  the  caecum,  this  being  due  to  the  fact  that 
the  distended  caecum  projects  inward  into  the  cavity  of  the  peri- 
toneum. The  tumor  generally  feels  comparatively  superficial, 
and  is  not  movable,  or  only  slightly  so.  It  is  more  or  less  sharply 
defined  round  the  circumference,  the  surface  is  smooth,  and  the 
resistance  frequently  very  considerable.  Fluctuation  is  but 
rarely  observable,  and  then  only  in  those  cases  where  the  con- 
tents are  about  to  burst  outward.  The  sound  on  percussion  is 
either  perfectly  dull  or  dully  tympanitic.  It  is  only  when  the 
inflammatory  mass  lies  entirely  behind  the  ca3cum  that  this  lat- 
ter can  retain  its  normal  quantity  of  air. 

In  the  formation  of  the  tumor,  the  collection  of  faeces  in  the 
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csecum,  the  exudation  upon  the  serous  membrane,  the  adhesions, 
and,  to  a  certain  extent  also,  perhaps,  the  thickening  of  the  M-alls 
of  the  intestine,  all  concur. 

If  the  tumor  attain  to  any  considerable  extent,  or  if  it  exist 
for  a  long  time,  oedema,  and  sometimes  even  thrombosis,  may 
result  from  pressure  on  the  veins.  Similarly,  pain  and  the  feel- 
ing of  numbness  and  v^^eakness  in  the  lower  extremities — the 
latter  particularly  in  perityphlitis — m;iy  arise  from  pressure  on 
nerves.  The  tumor  in  many  cases  is  formed  very  quickly — some- 
times, however,  gradually.  ]S^umerous  residual  processes  arise 
in  connection  with  it ;  the  tumor  alternately  decreases  and  in- 
creases, and  in  this  manner  the  process  may  take  several  months 
before  there  is  any  definite  issue. 

The  symptoms  that  are  induced  by  the  occurrence  of  perfora- 
tion have  been  already  alluded  to. 

The  duration  of  the  disease  may,  according  to  circumstances, 
extend  from  a  few  days  to  many  weeks,  and  even  months. 
Simple  cases  of  perityphlitis  and  of  stercoraceous  tj^phlitis  may 
end  in  recovery  in  the  course  of  from  eight  to  fourteen  days  ; 
this  may  be  the  case  even  if  complicated  with  ileus.    In  cases  of 
ulceration  in  the  cacum  and  in  the  vermiform  appendage,  this 
kind  of  favorable  issue  is  no  longer  the  rule  ;  the  formation  of 
pus,  with  all  its  consequences,  frequently  ensues,  and  a  favor- 
able issue  is  protractedly  postponed.   An  unfavorable  issue  may 
result  from  extension  of  the  peritonitis,  often  in  the  course  of  a 
few  days,  from  intestinal  occlusion,  from  unfavorable  processes 
which  are  set  up  by  the  suppuration,  from  pyaemia,  or  from  gen- 
(  eral  exhaustion  resulting  from  protracted  suppuration  and  im- 
]  paired  nutrition.    Those  cases  in  which  perforation,  whether  pri- 
1  mary  or  secondary,  has  taken  place,  run  an  unfavorable  course. 

In  cases  of  recovery,  protracted  disturbances  of  the  functions 
<  of  "ihe  intestine,  altered  positions  and  narrowing  of  the  intestinal 
I  tube,  fistuhB,  and  even  fjecal  fistuhe,  may  remain  for  a  long 
Itime,  or  as  ultimate  residua. 

The  diagnosis  rests  most  prominently  on  the  painful  tumor  in 
fthe  region  of  the  caecum,  and,  further,  on  the  previously  existing 
ssymptoms,  and  the  symptoms  of  circumscribed  peritonitis  wliich 
lare  subsequently  developed  in  connection  with  the  tumor.  The 
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diagnosis  in  most  Ccases  is  beset  with  no  difficulties.  Mistakes 
might  arise  with  abscesses  in  the  parietes  ;  but  the  absence  of 
motion  of  tlie  parietes  over  the  tumor,  and  the  absence  of  intes- 
tinal symptoms,  clear  up  the  real  state  of  affairs.  Tumors  of  the 
kidney  are  distinguishable  by  their  position,  by  abnormities  in 
the  urine,  and  by  the  absence  of  characteristic  intestinal  symp- 
toms ;  on  physical  examination,  they  are  found  to  lie  much 
more  deeply.  Cancer  of  tUe  caecum  is  characterized  by  its  chronic 
course,  by  the  cancerous  cachexy  of  the  individual,  and  by  the 
absence  of  inflammatory  sj^mptoms  ;  the  resulting  tumors,  more- 
over, are  nodulated  and  uneven.  Simple  accumulation  of  faeces 
in  the  cfficum  doubtless  causes  a  tumor  ;  but,  on  the  other  hand, 
all  the  other  symptoms,  even  pain,  are  wanting.  What  the  dis- 
ease may  be  most  readily  mistaken  for  is  a  psoas  abscess.  In 
this  case  the  movement  of  the  right  leg  is,  as  a  rule,  greatly  im- 
paired ;  it  is  drawn  up  against  the  pelvis  and  bent.  The  inflam- 
matory tumor  lies  more  deeply  and  inferiorly,  and  is  covered  by 
coils  of  intestine.  The  process  runs  a  very  chronic  course,  and 
presents  no  intestinal  symptoms. 

The  question  as  to  the  starting-point  of  the  inflammation 
remains,  as  a  rule,  one  of  probability.  It  is  impossible  to  decide 
from  objective  considerations  whether  abnormities  have  their 
seat  in  the  csecum  or  in  the  vermiform  process  ;  the  latter  are  by 
far  the  most  frequent.  The  sudden  occurrence  of  peritoneal 
symptoms,  and  the  absence  of  long  previously  existing  intestinal 
phenomena,  are  indicative  of  the  starting-point  being  in  the  ver- 
miform process. 

The  inflammation  of  tlie  areolar  tissue  behind  the  ca?cum  is, 
in  tlie  mnjority  of  instances,  connected  with  a  primary  typhlitis. 
In  other  cases  it  is  doubtless  idiopathic,  but  it  immediately 
involves  the  caecum.  Under  these  circumstances,  any  more  defi- 
nite recognition  of  the  series  of  pathological  changes  is  impossi- 
ble during  life.  It  is  only  in  the  rare  cases  in  which  perityphlitis 
occurs  as  an  isolated  process,  and  remains  as  such,  that  the  seat 
of  the  disease  becomes  probable,  owing  to  the  insignificance  of 
the  symptoms,  to  the  absence  of  meteorism,  to  the  less  obstinate 
constipation,  to  the  deep  position  of  the  tumor,  and  to  its  being 
partially  covered  by  the  caecum. 
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Tlie  prognosis  is,  in  cases  of  pure  peritj^plilitis  and  stercora- 
ceous  typhlitis,  rather  favorable;  but  here  it  is  uncertain  whether 
the  true  pathological  condition  can  be  absolutely  recognized  ;  a 
case  where  primarily  the  symptoms  are  very  insignificant  may 
subsequently  assume  a  very  grave  aspect.  All  cases  of  perfora- 
tion must  be  regarded  as  unfavorable. 

Statistics  show  a  very  varying  rate  of  mortality ;  Volz  had  thirty-nine  deaths  in 
forty-nine  cases,  and  Bamberger,  on  the  other  hand,  in  thirty  cases  had  only  ten 
deaths.  This  difference  depends  obviously  on  the  dissimilarity  of  the  cases  met 
•with,  and  partly  also  on  the  different  treatment  employed;  Volz  treating  the  greater 
number  of  his  patients  according  to  the  old  principle— antiphlogistically,— while  in 
cases  where  he  adopted  the  opium  treatment  he  saw  very  good  results. 

The  plan  of  treatment  which  is  often  very  beneficial  in  this 
form  of  disease  must  consist  in  first  attempting  to  relieve  the 
accumulation  of  fseces,  whether  this  be  the  sole  causa  mali,  or 
whether  it  only  occur  symptomatically.  This  is  to  be  effected 
by  injections,  repeated  one  after  the  other,  and  not  by  purga- 
tives. The  latter  are  not  suitable  until  a  later  period,  when,  after 
the  subsidence  of  the  acute  symptoms,  inactivity  of  the  bowels 
continues,  as  is  frequently  the  case.  Castor  oil  is  then  the  best 
form  to  administer. 

While  we  endeavor  in  this  way  to  remove  the  accumulation 
from  the  cfBcum,  the  simultaneous  administration  of  opium  is 
:  also  indicated ;  this  will  in  no  way  weaken  the  effect  of  the  injec- 
I  tions,  and  will  be  productive  of  the  beneficial  results  described  in 
(  connection  with  general  peritonitis  ;  furthermore,  absolute  rest, 
s  suitable  diet,  and  the  use  of  cold  are  indicated  in  the  acute  stage. 

With  a  view  to  promoting  absorption  of  the  eft'usion  we  may 
t  try  mercurial  ointment,  tincture  of  iodine,  baths,  etc. 

If  tl  lere  be  a  tendency  to  burst  outward,  it  will  be  promoted 
^by  warm  fomentations.    The  maxim  of  many  physicians— if  pos- 
sible, to  allow  the  opening  to  occur  spontaneously — is  a  good 
one,  but  it  is  possible  that  gradually,  by  means  of  improved 
antiseptic  treatment,  this  precept  may  come  to  be  reversed.^ 


'  Since  the  publication  of  Prof.  Willard  Parker's  paper  in  1807,  it  has  been  the 
practice  of  American  surpeons  to  cut  down  upon  the  tumor  as  soon  as  fluctuation  can 
be  distinguished. — Editou's  Note. 
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Tuberculosis  of  the  Peritoneum  and  Tubercular  Peritonitis. 

Demon,  Ess.  sur  la  pCrit.  tubcrc.  chez  Tadulte.  Th&se.  Paris,  1848. — A.  Kyhvrg, 
Ueber  Perit.  tub.  bei  Erwaclis.  Diss.  Zurich,  \%U—Buc1ianan,  A  Case  of 
Chronic  Perit.  Assoc.  with  Tub.  Dis.  of  the  Mes.  Glands,  and  Mil.  Tub.  of  the 
Lungs,  etc.  Med.  and  Surg.  Rep.  Febr.  15,  1868.— ylm/i,  De  la  pgrit.  chron. 
simple  et  tuberc,  etc.  L'Union  m6d.  93,  94.  1858.— JS?.  Vallin,  De  IMuflamma- 
tion  p6ri-ombilic.  dans  la  tubercul.  du  peritoine.  Arch.  g6n.  de  Mai,  1869.  p. 
558. — Robert,  Pfirit.  tuberc,  infl.  pCri-ombil.  et  perfor.  intest.  Rec.  de  inCm  de 
m6d.  milit.  Novbr.  1869.  p.  Al^.—Eitg.  Miran,  Quelq.  mots  sur  la  peritonite 
tuberc.  chez  Tadulte,  Th&se.  Montp.  1869. — Alhanus,  Zwolf  Fiille  von  Tuber- 
kulose  d.  Bauchfellcs.  Petersb.  med.  Zeitschr.  XVII.  313. — Luc.  Hemey,  De  la 
perit.  tubcrc.  These.  Paris,  1866. — /.  F.  Clement,  De  la  p6rit  chionique.  Thfese. 
Paris,  1865.— A.  Hoffmann,  De  la  perit.  tuberc.  Thcise.  Paris,  1866.— 
laum,  Deutsche  Klinik.  1870. — Steinthal,  Ein  Fall  von  Tul^erculose  des  Bauch- 
fellcs. Berl.  Idin.  Wochenschr.  No.  20.  1866.— /rZe&s,  Virchow's  Archiv.  44. 
Bd. — J.  Kaulicli,  Klinische  Beitrage  zur  Lchre  von  der  Perit.  Tuberkulose. 
Prag.  Viertelj.  II.  36. — J.  F.  Payne,  Two  Cases  of  Fibrous  Tuberc.  Growth  in 
the  Perit.  with  Caseous  Format,  in  the  Other  Org.  Trans,  of  the  Path.  Soc. 
XXI.  pp.  198  and  23G. —Bai-thez  and  Jiilliet,  L.  c.  III.  p.  933. 

Acute  miliary  tuberculosis  of  tlie  peritoneum,  if  only  a  part 
of  a  general  eruption  throughout  the  body,  presents  but  little 
clinical  interest,  no  essential  influence  being  thereby  exerted  on 
the  disease  as  a  whole,  for  at  most  a  slight  serous  elfusion  takes 
place  into  the  abdominal  cavity.  The  same  is  true  of  the  localized 
production  of  tubercles,  such  as  are  prone  to  occur  on  the  serous 
membrane  in  the  neighborhood  of  caseous  ulcers  of  the  intes- 
tine ;  they  produce  no  further  consequences,  although  the  oc- 
currence is  frequently  connected  with  circumscribed  adhesive 
peritonitis — recognizable  by  tenderness  on  pressure. 

In  a  number  of  cases,  however,  the  development  of  tubercle 
of  the  peritoneum  induces  most  striking  symptoms,  and  either 
forms  the  exclusive  aspect  of  the  disease,  or  at  least  distinctly 
outweighs,  in  clinical  importance,  any  simultaneous  occurrence 
of  tubercle  in  other  organs. 

These  cases  have  been  long  known  and  described  as  tuber- 
culosis of  the  peritoneum  and  as  tubercular  peritonitis.  A  dis- 
tinction between  tuberculosis  of  the  peritoneum  and  tubercular 
peritonitis  has  been  assumed  by  many  authors,  but  such  a  sepa- 
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mtion  is  not  authorized,  inflammatory  jn-oducts  being  found  in 
all  these  cases  alongside  the  new  formation,  and  the  slight  dif  - 
ferences, as,  for  example,  the  nature  of  the  tenderness,  must  be 
referred  to  other  causes. 

The  form  of  disease  in  question  has  recently  been  most  care- 
fully depicted  by  Kaulich. 

Pathogenesis  and  Etiology. 

The  causes  of  peritoneal  tuberculosis  are  for  the  most  part 
identical  with  those  of  tuberculosis  in  general.  It  is  not  often 
that  the  peritoneum  is  primarily  and  exclusively  attacked  by 
tuberculosis  ;  this  occurring,  as  a  rule,  only  in  connection  with 
caseous  masses  in  the  region  of  the  peritoneum,  especially  in  the 
genito-urinary  organs,  and  of  these,  caseous  masses  in  the  epi- 
didymis are  specially  important,  as  similarly  caseous  lymph- 
atic glands  or  encysted  peritoneal  effusion,  and  also  suppuration 
of  bone,  may  form  the  starting-point.  In  rare  cases  no  starting- 
point  whatever  can  be  discovered.  As  a  rule,  tuberculosis  of 
the  peritoneum  is  but  a  part  of  a  tuberculosis  distributed 
throughout  the  body,  and  we  find  the  lungs  simultaneously  dis- 
eased, the  process  in  them  being  either  of  older  date  or  actually 
in  course  of  progress. 

In  the  later  periods  of  life  tubercular  peritonitis  rarely  oc- 
curs, and,  according  to  the  observations  of  Barthez  and  Riiliet, 
it  is  likewise  rare  before  four  years  of  age. 

Pathological  Anatomy. 

In  the  majority  of  cases  the  extension  of  the  process  in  the 
peritoneum  occurs  successively  and  in  a  chronic  manner,  and  is 
accompanied  by  an  extensive  formation  of  connective  tissue  (the 
adhesive  tubercular  peritonitis  of  Klebs).  In  this  way  numerous 
adhesions  and  extensive  false  membranes  are  generally  devel- 
oped, and  in  these  again  the  tubercle  may  become  deposited  to 
an  enormous  extent.  Owing  to  the  fibrous  proliferation  and  the 
caseous  metamorphosis  of  the  new  growth,  thick  skin-like  masses 
are  formed,  which  are  spread  upon  the  surface  of  the  peritoneum 
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or  extend  from  tlie  visceral  to  the  parietal  layer,  and  tlius  sepa- 
rate the  abdominal  cavity  into  several  subdivisions.  The  omen- 
tum in  this  way  may  cover  the  entire  intestines  as  a  thick  apron 
beset  with  tubercles. 

Owing  to  the  rich  fibrous  proliferation  important  shrivellings 
and  retractions  frequently  arise,  the  omentum  usually  becomes 
retracted  into  a  thick,  firm  lump,  which  lies  transversely  across 
the  abdomen  just  above  the  umbilicus.  The  folds  of  the  mesen- 
tery form  into  a  thick  mass  and  draw  the  mutually  adherent 
intestines  upward.  A  more  or  less  copious  effusion  occurs,  as  a 
rule,  simultaneously  with  the  development  of  the  new  formation, 
and  it  is  quite  the  exception  when  effusion  is  altogether  absent 
at  this  stage  of  the  process,  and  extensive  adhesions  and  prolif- 
eration are  alone  present.  The  effusion  is  either  greenish  yellow 
and  turbid,  or,  as  is  the  rule,  it  contains  the  coloring  matter  of 
the  blood  in  various  stages  of  metamorphosis,- more  or  less  co- 
piously mixed  with  it.  The  color  of  the  fluid  thus  varies  from 
pale  brownish  to  intensely  dark  brown.  Along  with  the  admix- 
ture of  blood  in  the  effusion  we  find  numerous  black  petechise 
on  the  surface  of  the  peritoneum. 

In  rare  cases  the  eruption  of  tubercle  takes  place  rapidly  and 
simultaneously  over  the  entire  peritoneum,  and  is  accompanied 
by  a  serous  or  sero-sanguineous  effusion.  The  development  of 
connective  tissue  then  ensues. 

The  formation  of  tubercle  in  the  peritoneum  does  not,  as  a  rule,  take  place 
simultaneously  at  every  spot;  we  find  the  tubercles  in  every  possible  stage  of 
development,  both  formative  and  retrograde,  at  one  and  the  same  place  ;  also  caseous 
tubercles  may  be  found  alongside  recent  ones. 

According  to  Kundrat,  if  we  examine  a  preparation  from  the  omentum,  the 
miliary  tubercles  are  principally  found  situated  on  the  stronger,  vascularized  trabcc- 
ulfe.  We  find  them,  however,  also  on  the  finest  trabeculte  which  contain  no  blood- 
vessels, generally  at  a  nodal  point,  and  extending  into  the  spaces  of  the  net- work. 
Kundrat  also  found  the  following  conditions  in  the  omentum,  namely,  the  cells  en- 
larged, projecting  considerably  into  the  spaces  of  the  net-work,  and  their  nuclei 
generally  multiplied.  Occasionally  giant-cells  are  found  with  40-50  nuclei.  These 
latter  are  often  placed  thickly  crowded  together,  with  the  margin  of  the  mass  ex- 
tending a  considerable  distance  beyond  the  delicate  tral)eculne,  so  that  thereby  the 
space  is  sometimes  almost  completely  filled  up.  In  addition  to  this,  small  cells 
also  occur,  generally  in  the  neighborhood  and  on  the  bordei-s  of  the  masses  of  larger 
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colls,  and  also  in  tho  interior  of  the  smallest  nodules  of  these  latter.  Between  thcni 
we  may  discover  the  fine  dark  granules  which  characterize  caseous  metamorphosis. 

Accordins?  to  Sandei-son,  we  see  beautifully  arranged  endothelial  cells  over  the 
tubercular  nodule,  wliicli  is  contradictory  to  Kundrat's  observations,  according  to 
which  the  tubercle  probably  owes  its  origin  to  a  new  formation  of  endothelium. 

According  to  Kundrat,  we  are  not  to  look  for  the  origin  of  the  tubercle-cells 
exclusively  in  endothelium  ;  around  the  vessels  an  infiltration  takes  place  of  cells 
which  resemble  the  so-called  lymphoid  celli-. 

Sometimes  we  find  the  process  at  a  standstill,  the  newly 
formed  products  are  everywhere  in  the  condition  of  caseous 
metamorphosis  without  fresh  eruption,  and,  corresponding  with 
this  state  of  things,  the  effusion  is  absorbed.  This  standstill, 
however,  ends,  as  a  rule,  by  the  process  breaking  out  afresh  in 
other  organs,  thereby  causing  death,  or  a  fresh  outburst  occurs  in 
the  peritoneum. 

Owing  to  the  adhesions,  distortions  and  bendings  of  the 
intestine  occur,  and  at  these  bends  the  mucous  membrane  may 
ulcerate  and  induce  intestinal  hemorrhage,  and  even  perforation. 

In  addition  to  tuberculosis  of  the  peritoneum,  similar  condi- 
tions are  often  simultaneously  found  in  the  lungs,  pleura,  and 
pericardium ;  and  furthermore,  amyloid  degeneration  of  the 
spleen,  kidneys,  and,  more  rarely,  of  the  liver,  are  also  found. 
The  spleen  is  often  somewhat  enlarged.  The  liver  is  normal  in 
size,  or  it  is  sometimes  enlarged,  owing  to  amyloid  degeneration, 
or  as  a  result  of  the  deposition  of  fat  (chronic  fatty  liver).  I 
have  repeatedly  seen  it  in  a  condition  of  simple  atrophy. 

General  Form  of  the  Disease. 

The  symptoms  and  course  of  tubercular  peritonitis  assume  a 
very  different  aspect  according  as  the  course  of  the  disease  is  of 
a  more  or  less  chronic  nature,  according  as  intermissions  and 
remissions  occur,  and  according  as  there  is  simultaneous  disease 
of  other  organs.  A  symptom  may  in  one  case  attain  a  very  con- 
siderable intensity,  while  in  another  it  may  be  completely  absent. 

In  order  to  make  it  possible  to  get  a  certain  general  view  of 
the  features  presented  by  the  disease  notwithstanding  all  this 
multifariousness,  Kaulich  has  distinguished  three  groups  of 


328  BAUER. — DISEASES  OF  THE  PERITONEUM. 

cases,  which  may,  however,  in  many  ways  pass  into  one  another. 
Those  of  the  first  group  begin  acutely  with  fever,  and  pain  in  the 
abdomen,  either  at  a  circumscribed  spot  or  over  a  larger  area. 
Along  with  this,  we  have  repeated  vomiting,  constipation,  and 
meteorism,  and  the  indications  of  circumscribed  peritonitis  are 
discoverable.  After  a  short  time  all  these  phenomena  disappear, 
but  the  resistance  at  the  circumscribed  spot  remains.  The  same 
state  of  things  is  repeated  in  various  places  until  finally  almost 
the  entire  abdomen  has  been  attacked.  The  parietes  are  drawn  in, 
fiatulent  knuckles  of  intestine  may  be  here  and  there  recognized, 
and  between  these  we  find  cord-like  fibrous  thickenings  with  no 
fluid  effusion ;  the  diaphragm  is  pressed  upward.  After  these 
individual  attacks  a  stage  ensues  in  which  the  process  remains 
rather  stationary,  save  that  the  symptoms  of  wasting,  which  had 
already  set  in,  continue  unchecked,  and  the  disturbances  in  the 
function  of  digestion,  the  constipation,  and  the  vomiting  con- 
tinue. Death  may  ultimately  ensue  in  various  ways,  more  par- 
ticularly by  the  occurrence  of  tuberculosis  in  other  organs. 

The  peculiarity  of  these  cases  is  the  acute  way  in  which  they 
begin,  the  fitful  manner  in  which  the  process  proceeds,  and  the 
absence  of  fluid  effusion.  But  by  no  means  all  the  cases  which 
begin  acutely  present  the  characters  just  described ;  a  well- 
marked  effusion  may  become  rapidly  developed  after  a  rigor, 
with  considerable  disturbance  of  the  general  health,  and  with 
or  without  tenderness  of  the  abdomen ;  and  this  may  be  fol- 
lowed by  a  chronic  stage. 

The  cases  which  form  Kaulich's  second  group  constitute  the 
most  general  form  in  which  abdominal  tuberculosis  occurs. 

The  commencement  of  the  disease  remains  almost  latent,  the 
primary  disturbances  are  so  indistinct  and  trivial  that  the 
patients,  as  a  rule,  do  not  come  under  observation  until  they 
seek  relief  owing  to  increasing  weakness  or  to  the  progressive 
distention  of  the  abdomen.  Pain  in  the  abdomen  is,  as  a  rule, 
present,  but  only  in  a  moderate  degree,  or  it  may  be  entirely 
absent,  the  principal  complaint  being  a  feeling  of  fulness  and 
tenseness  in  tlie  abdomen.  Slight  fever,  occasional  vomiting, 
and  digestive  disturbances  exist,  and  constipation  alternates  with 
diarrhcea. 
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On  examination,  the  ascites  is  found  to  be  the  most  prominent 
S3'niptom  ;  the  abdomen  is  considerably  distended,  in  wliich  tlie 
almost  invariabl}'^  coexisting  meteorism  plays  an  important  part. 
We  often  see  the  tumors  formed  by  the  coils  of  intestine  project- 
ing in  the  upper  part  of  the  abdomen.  Owing  to  the  effusion  and 
to  the  distention  of  the  intestines,  a  dislocation  of  the  thoracic 
organs  and  of  the  liver  ensues,  oedema  of  the  lower  extremities 
becomes  developed,  the  veins  of  the  abdominal  parietes  become 
distended,  and  the  urinary  secretion  is  but  small.  Tumors  in  the 
abdomen  are  sometimes  perceived,  but  this  is  not  always  the 
case.  The  aspect  of  the  patient  becomes  rapidly  w^orse,  if  he  have 
not  been  pale  and  emaciated  from  the  outset ;  the  cachectic  aspect, 
however,  is  absent.  On  closer  examination,  we  find,  as  a  rule, 
that  changes  have  already  taken  place  in  the  apices  of  the  lungs, 
which  may  increase  with  the  further  course  of  the  disease,  and 
ma}^  become  associated  with  pleurisy  and  pericarditis.  Night- 
sweats  are  sometimes  present ;  the  pulse,  as  a  rule,  is  small  and 
rapid. 

Sometimes  considerable  effusions  of  blood  may  take  place 
into  the  peritoneal  cavity,  which  may  be  indicated  by  symptoms 
of  collapse. 

Some  of  these  cases  are  characterized  by  the  fact  that  in  the 
course  of  the  disease  a  temporary  subsidence  of  the  general 
symptoms,  with  decrease  of  the  effusion  and  an  improvement  in 
the  general  health,  sets  in  for  a  longer  or  a  shorter  period.  These 
cases  form  Kaulich's  group  No.  3. 

A  few  examples  of  cases  may  suffice  to  illustrate  the  views 
deduced  from  many  observations. 

1,  A  girl,  aged  sixteen  and  one-half  years,  parents  healtliy,  well  nourished,  grace- 
fully formed;  had  previously  had  no  disease  but  measles.  In  June,  1865,  during 
menstruation,  a  sharp  pain  occurred  in  the  alxlomen,  which  quickly  became  diffused  ; 
rigor,  repeated  vomiting,  collapse.  On  examination  shortly  afterwards,  there  was 
found,  in  addition  to  the  quickly  disapppearing  symptoms  of  collapse,  general 
meteorism,  great  tenderness  in  the  right  inguinal  region,  with  a  circumscribed  resist- 
ance without  any  definite  dulness  on  percussion.  In  the  course  of  a  few  days  the 
patient  had  somewhat  revived,  the  meteorism  suljsided,  and  a  circumscribed  peri- 
tonitis  remained  in  the  right  inguinal  region.  The  fever  was  moderate,  and  in  the 
course  of  a  week  the  local  symptoms  had  considerably  decreased.  Then  fever  re- 
turned and  the  inflammatory  affection  lit  up  again,  and  quickly  extended  to  the 
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level  of  the  umbilicus.  Periods  of  tins  kind,  consisting  in  remission  and  relapse, 
Avere  repeated  several  times,  and  the  disease  of  the  peritoneum  extended  gradually 
over  the  whole  abdomen.  In  connection  with  this,  no  further  distention  of  the 
abdomen  occurred ;  the  parietes  remained  tense,  and  phice  was  afforded  to  the  dis- 
tended portions  of  intestine  by  the  retraction  of  the  lungs.  After  the  course  of  two 
months  the  development  of  the  process  seemed  to  have  come  to  an  end,  the  feverish 
symptoms  disappeared  entirely,  no  spontaneous  pain  occurred,  and  the  abdomen  re- 
mained somewhat  tender  on  pressure  in  some  few  resisting  spots.  A  gradually 
increasing  retraction  of  the  parietes  was  then  observed,  while  the  position  of  the  dia- 
phragm remained  the  same ;  the  abdominal  parietes  took  scarcely  any  part  in  the 
rcspiiatory  movements.  From  the  history  just  given,  as  well  as  from  the  almost 
completely  unaltered  position  of  the  inflated  coils  of  intestine  observable  through 
the  attenuated  parietes,  the  conclusion  was  drawn  that  a  progressive  gluing  together 
and  shrivelling  of  the  jjeritoneal  layers  was  taking  place.  Difficulty  of  defecation 
continued,  with  intercurrent  attacks  of  vomiting  and  other  disturbances  of  the 
digestive  organs.  In  the  course  of  November  considerable  fever  set  in  afresh,  and 
pleurisy,  first  of  the  left  side  and  subsequently  of  tlie  right,  was  discovered.  There 
was  cough  with  mucous  expectoration  and  crepitating  rales.  In  the  l)cginning 
of  December  small  quantities  of  tarry  blood  were  passed,  and  this  recurred  in  nearly 
every  motion.  Along  with  this  there  was  pain  at  a  cii'cumscribed  spot  in  the  left 
liypogastrium,  and  after  a  short  time  it  became  possible  to  demonstrate  an  encysted 
collection  of  gas  here,  owing  to  a  circumscribed,  very  elastic  arching  forward  of  the 
pai'ietes,  with  a  clear  tympanic  percussion  sound.  In  the  middle  of  December,  the 
patient  died  after  a  second  attack  of  rigor.  On  post-mortem  examination  there 
were  found  recent  tuberculosis  of  the  lungs,  diffuse  tuberculosis  of  the  pleura,  and 
a  few  tubercles  in  the  pericardium.  The  jiarietal  and  visceral  layers  of  the  -pen- 
toneum  were  everywhere  matted  together,  thickened,  slaty  gray,  pigmented,  and 
beset  by  countless  firm  miliary  tubercles.  The  intestines  formed  a  single,  firmly 
united  convolution,  over  which  the  omentum,  considerably  thickened  and  beset  with 
numerous  tubercles,  was  extended.  A  knuckle  of  small  intestine  had  ulcerated  on 
its  mucous  surface,  at  a  point  of  bending,  and  its  wall  was  perforated  to  the  extent 
of  the  size  of  a  pea,  through  which  masses  of  f£cces  and  intestinal  gas  had  found 
exit  and  made  a  way  through  the  adhesions  and  formed  a  ma.ss  larger  than  a  closed 
fist.  (Observed  byKaulich.) 

2.  A  man  aged  thirty-four,  previously  healthy,  witli  the  exception  of  a  skin 
eruption — parents  healthy — took  ill  in  the  fii-st  week  in  May  with  a  febrile  rigor, 
after  several  days'  feeling  of  weariness.  Soon  afterwards  whitish,  fluid  stools 
occurred,  and  along  with  this  eructation  and  loss  of  appetite.  In  the  course  of  a 
few  days  the  aI)domcn  had  become  considerably  swollen,  without  becoming  pain- 
ful. (Edema  of  the  lower  extremities  came  on  quickly  after  this,  and  subsequently 
disappeared.  This  condition  induced  considerable  emaciation  witliin  six  weeks. 
On  his  admission  into  hospital  on  the  10th  of  June,  annemia,  emaciation,  and  a 
palish  brown  discoloration  of  the  face  were  observable.  Tongue  white  and  coated  : 
dryness  of  the  mouth  and  great  thirst ;  bad  appetite  ;  no  motions  from  the  bowels 
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for  two  clays  ;  fever  only  occasionally  present.  Abdomen  85  ctms.  in  circumference 
at  the  level  of  the  umbilicus;  evident  fluctuation  on  both  sides  ;  on  the  whole,  soft; 
a  somewhat  resisting  spot  in  tlie  epigastrium ;  nowliere  painful,  either  sjjontane- 
ously  or  on  pressure.  Dull  sound  on  percussion  everywhere;  for  the  space  of  four 
fingers'  breadtlis  below  the  umbilicus,  there  was  a  tympanitic  note.  Thoracic  organs 
pressed  upward.  Urine  normal ;  no  albumen  and  no  bile-pigment.  Pulse  92 — not 
very  strong.  The  skin  brownish,  dry,  wrinkled.  Ill  the  courae  of  the  following 
six  weeks,  up  to  the  time  of  i^atieut's  death,  the  subjective  conditions,  as  also  the 
diarrhoea,  the  distention  of  the  abdomen,  etc.,  were  liable  to  variations.  Tlie  resist- 
ing spot  became  more  distinct  and  painful  on  jiressure.  During  the  last  fourteen 
days  there  was  frequent  vomiting.  On  post-mortem  examination,  there  were  found 
tuberculosis  of  the  pleurae  ;  caseous  bronchial  glands  ;  and  in  the  abdominal  cavity 
a  considerable  quantity  of  clear,  yellow  serum.  The  entire  peritoneum  was  marbled 
black  and  white.  The  great  omentum  formed  a  hard,  knotty,  rolled-up  tumor  along 
the  course  of  the  transverse  colon,  and,  on  section,  it  was  found  to  be  beset  with 
masses  of  tubercle.  All  the  intestines  were  united  together,  and  formed  a  single, 
marbled  mass.  The  peritoneal  covering  of  the  spleen  was  metamorphosed  into  a 
thick  mass  of  effusion;  this  was  true  also  of  the  investment  of  the  liver;  the  liver 
itself  was  very  small  and  atrophic;  the  kidneys  were  normal  (Kyburg,  1.  c). 

3.  A  man,  aged  fifty-seven,  came  into  the  institution  on  the  22d  of  April,  but 
had  previously  been  under  medical  treatment,  because  he  had  felt  so  great  weari- 
ness and  want  of  energy  ;  this  debilitated  condition  had  develoi^ed  in  the  course  of 
the  previous  winter.  Two  years  previously  the  patient  had  been  operated  upon  for 
a  rectal  fistula.  He  had  suffered  for  a  considerable  time  rather  severely  from 
cough;  no  hereditary  history;  the  patient  had  always  been  in  good  circum- 
stances. 

Tlie  patient  lies  on  his  back ;  costal  type  of  respiration  ;  aspect  of  countenance 
not  indicative  of  pain,  but  wrinkled ;  voice  weak  ;  face  antcmic,  pale  gray ;  no 
jaundice  ;  great  emaciation ;  loss  of  substance  of  muscle  ;  finger-nails  pale,  present- 
ing a  deep  groove  about  i  ctm.  from  the  quick.  Sterno-cleido-mastoids  somewhat 
prominent ;  the  intervening  depression  very  deep  ;  the  jugulars  swell  somewhat  on 
expiration.  The  abdomen  intensely  distended,  especially  in  the  eiiigastric  region  ; 
the  umbilicus  prominent  and  convex.  On  the  left-hand  side,  a  high  position  of  the 
diapliragm  ;  on  the  right,  pleural  effusion.  The  left  lobe  of  the  liver  extends  but 
slightly  across  the  middle  line.  The  apex  of  the  right  lung  is  more  deeply  placed 
than  the  left,  sounds  duller  on  percussion,  and  gives  a  weak  bronchial  expiration. 
On  the  left,  a  reducible  hernia;  testicle  free;  moderate  oedema  of  the  lower 
extremities.  Abdomen  hardly  at  all  sensitive ;  when  the  patient  lies  on  his  back, 
the  dependent  parts  are  dull  on  percussion  ;  when  he  lies  on  his  right  side,  the  fluid 
extends  up  to  the  umbilicus.  Nothing  can  be  definitely  made  out  about  the  spleen ; 
it  does  not  appear  to  be  particularly  enlarged.  No  tumor,  etc.,  to  be  felt  in  the 
abdomen.  Small  heart ;  weak,  clear  sounds  ;  pulse  120— very  small.  Quantity  of 
urine  very  small— about  200  c.c.  in  the  twenty-four  hours;  sp.  gr.,  1022-  dark, 
brownish  red;  neither  albumen  nor  bile-pigment,  but  rich  in  indicau.  Stools 
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frequent,  thin,  and  clay-like.  Appetite  completely  lost;  repeated  vomiting.  Tem- 
perature slightly  raised.    Death  after  a  few  days. 

On  post-mortem  examination  the  apex  of  the  rigjit  lung  was  found  adherent  ns 
far  down  as  the  third  rib;  below,  an  encysted  pleural  effusion;  hide-like  tinckening 
of  tlie  pleura  over  the  lower  lobe;  tissue  of  the  lung  itself  somewhat  cirrhotic. 
Left  lung,  in  the  actual  apex  only,  somewhat  cirrhotic.  In  the  peritoneal  cavity 
about  four  litres  of  yellowish  brown,  slightly  turbid  fluid.  Omentum  thickened, 
stretched,  adherent  to  the  anterior  wall  of  the  abdomen,  and  beset  with  hemor- 
rhages; the  same  was  true  of  the  parietal  peritoneum;  between  the  hemorrhages 
whitish  yellow  and  entirely  white  tubercles  occur,  varying  in  size  from  the  head  of 
a  pin  to  a  lentil.  The  intestinal  serous  membiane  was  similarly  marljled.  The 
intestine  intensely  inflated;  a  number  of  tubercular  ulcers  on  the  mucous  mem- 
brane, one  approaching  to  perforation.  Spleen  14  by  9  ctms.,  rather  fii-m.  Cover- 
ing of  liver  thickened  with  fibrinous  deposition;  substance  of  liver  pale  and  fatty 
(Ziemssen's  clinique). 

By  comparing  a  large  number  of  cases  many  other  variations 
in  the  form  of  the  disease  will  be  found,  but  the  deviations, which 
actually  occur  from  what  may  be  laid  down  as  the  general 
forms,  cannot  be  completely  enumerated. 

Amongst  the  various  symptoms  but  a  few  require  any  further 
consideration. 

The  tenderness  of  the  abdomen  is  in  the  majority  of  cases 
inconsiderable;  occasionally  it  is  completely  absent,  so  that  even 
firm  pressure  produces  no  sensation  of  pain.  In  other  cases, 
particularly  if  the  commencement  be  acute,  the  pain  is  sharp, 
either  at  a  circumscribed  spot,  or  diffused  over  the  whole  abdo- 
men ;  sometimes  pressure  on  any  tumors  that  may  be  present, 
as,  for  example,  the  thickened  omentum,  gives  pain  ;  frequently 
there  is  a  feeling  of  fulness  and  tenseness  in  the  abdomen,  par- 
ticularly in  cases  where  the  course  is  very  slow. 

Effusion  into  the  abdominal  cavity  is  absent  in  but  few 
cases  ;  it  generally  occurs  gradually,  it  often  has  a  hemorrha- 
gic admixture,  and  it  may  vary  from  a  small  to  a  very  consider- 
able amount.  The  tendency,  to  hemorrliage  is  on  the  one  hand 
dependent  on  an  altered  condition  of  the  walls  of  the  blood-ves- 
sels themselves,  while,  on  the  other,  it  is  distinctly  promoted  by 
the  stasis  in  individual  vascular  areas  produced  by  the  retrac- 
tion of  the  connective  tissue.  During  the  course  of  the  disease 
the  quantity  of  the  effusion  may  be  subject  to  occasional  increase 
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and  decrease,  or  it  may,  from  first  to  last,  continuously  in- 
crease. A  decrease  of  tliis  kind  in  tlie  effusion  may  arise  in 
connection  with  a  transient  cessation  of  the  process,  or  with  an 
entirely  different  course  of  events,  as,  for  example,  as  the  result 
of  profuse  diarrhoea. 

The  fluid  generally  collects  in  the  most  dependent  parts  of 
the  abdomen  and  is  freely  movable,  while  the  intestines  are 
either  pushed  upward  or  by  the  retraction  of  cicatrices  are  drawn 
upward  and  toward  the  vertebral  column.  Encysted  masses  of 
fluid,  however,  are  sometimes  found,  and  adhesions,  particularly 
of  the  intestines  with  the  anterior  walls  of  the  abdomen,  may  in 
many  ways  modify  the  condition  of  things  just  described.  These 
adhesions  to  the  anterior  abdominal  wall  may  sometimes  be 
recognized,  even  in  the  presence  of  great  quantities  of  effusion, 
while  the  thickening  of  the  omentum  and  the  callous  membranes, 
being  deeply  placed,  can  with  difficulty  be  discovered  under  these 
circumstances.  On  the  other  hand,  when  the  quantity  of  the 
fiaid  is  but  trivial,  we  may  feel  the  thickening  and  the  new  pro- 
ducts just  mentioned,  and  these,  moreover,  occur  in  every  possible 
degree  of  development,  from  that  of  simply  increased  resistance 
to  that  of  a  nodulated  tumor;  the  latter  occurs  more  particu- 
larly in  the  epigastrium  in  a  transverse  direction,  corresponding 
to  the  thickened,  rolled-up  omentum. 

The  meteorism  is  one  of  the  most  constant  SA^mptoms ;  as  a 
rule,  it  attains  to  a  very  considerable  degree,  and  owing  to  the 
thinness  and  softness  of  the  abdominal  parietes,  which  so  fre- 
quently coexist,  the  knuckles  of  intestine  may  be  recognized 
externally.  Owing  to  adhesions,  the  distensibility  of  particular 
portions  of  the  intestine  may  be  limited,  and  in  cases  of  univer- 
sal matting  together  of  the  visceral  and  parietal  layers  of  the 
peritoneum,  the  distention  of  the  abdominal  walls  may  be  pre- 
vented and  the  abdomen  become  retracted;  in  these  cases  the 
inflated  intestines  press  the  diaphragm  upward. 

Amongst  the  changes  in  the  abdominal  parietes  which  may 
be  observed,  considerable  stress  has  been  repeatedly  laid  on  the 
inflammatory  redness  and  oedema  which  is  sometimes  developed 
in  the  neighborhood  of  the  umbilicus  in  the  course  of  tubercu- 
losis of  the  peritoneum.    Vallin  has  particularly  urged  the 
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importance  of  tins  symptom  in  peritoneal  tuberculosis.'  This 
iuflammation  may  completely  subside,  or  perforation  may  ensue 
as  the  result  of  suppuration,  and  the  effusion  empty  outward. 
This  symptom  is  not  of  any  great  importance,  seeing  that  it  is 
not  frequent  in  tuberculosis  of  the  peritoneum,  and  that  it  may 
occur  not  only  in  other  forms  of  chronic  peritonitis,  but  even  in 
rare  cases  of  simple  ascites. 

The  fever  during  the  entire  course  of  the  disease  is  in  many 
cases  very  moderate,  and  periods  occur  during  which  the  tem- 
perature remains  perfectly  normal.  On  this  follows  a  series  of 
greater  and  lesser  exacerbations.  In  connection  with  this  we  may 
assume  that  the  variations  are  partly  connected  with  local  pro- 
cesses of  the  peritoneum  and  the  further  extension  of  the  disease. 
Occasionally  excessive  rises  of  temperature,  even  up  to  40°  C. 
(104°  Fahr.),  are  observed,  which,  as  a  rule,  are  connected  with 
the  rapid  development  of  complications — in  particular,  pleurisy 
and  tuberculosis  of  the  lungs.  The  pulse  is  uniformly  quickened, 
but  still  not  always  very  considerably  so. 

Course^  Duration,  Issue. — Tubercular  peritonitis  leads  almost 
always  to  death,  either  through  the  progressive  wasting  incident 
to  the  disease  itself,  or  owing  to  complications  and  resulting 
phenomena  ;  or  lastly,  tuberculosis  of  other  organs,  particularly 
of  the  lung,  may  be  the  actual  cause  of  death.  The  cases  Avhich 
are  recorded  of  recovery  permit  of  a  justifiable  doubt  as  to  the 
correctness  of  the  diagnosis,  and  all  the  more  so,  as  the  exist- 
ence of  simple  chronic  peritonitis  is  disregarded  by  many.  The 
course  in  the  great  majority  of  cases  is  chronic  and  extends  to 
weeks  and  months. 

The  prognosis  must  be  regarded  as  absolutely  fatal. 

The  diagnosis  of  tubercular  peritonitis  is  generally  difficult, 
and  must  depend  principally  on  the  method  of  exclusion.  As 
patients  generally  come  under  observation  with  ascites,  and  pos- 
sibly also  with  cedema  of  the  lower  limbs,  the  first  thing  we  liave 
to  determine  is  whether  the  effusion  is  not  to  be  referred  to 
simple  stasis  in  the  territory  of  the  portal  vein.  As  diseases  of 
the  heart,'  lungs,  and  kidneys  may,  as  a  rule,  be  excluded  with- 


'  Arch.  gen.  de  med.  Mai.  1SG9. 

5  In  a  case  of  tuberculosis  of  the  peritoneum  (in  Lindwurni's  cliuique)  there  wi 
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out  any  clilTiculty,  we  have  principally  to  deal  with  diseases  of 
the  liver,  and  most  particularly  cirrhosis.  The  phenomena  which 
this  disease  presents  are  very  similar  to  those  of  tuberculosis  of 
the  peritoneum,  and  if  a  secondary  small  size  of  the  liver  should 
be  associated  with  this  latter  disease,  they  are  almost  identical. 
The  following  points  may  help  to  decide  the  question  :  in  cirrho- 
sis of  the  liver  there  is  often  a  history  of  drink,  while  in  tubercu- 
losis some  important  etiological  data  may  also  be  made  out.  In 
connection  with  this,  great  weight  is  to  be  attached  to  the  occur- 
rence of  caseous  masses,  especially  in  the  epididymis  in  the  male, 
as  well  as  in  the  lymphatic  glands.  The  examination  of  the 
lungs  is  particularly  important,  a-s  thereby  simultaneous  consoli- 
dation of  the  apices,  progressive  infiltration  of  the  lungs,  or 
pleural  effusion  may  be  discovered. 

Further,  in  tuberculosis  the  abdomen  is  more  frequently  pain- 
ful, particularl}'-  on  pressure,  than  in  cirrhosis  ;  in  the  former  we 
more  frequently  discover  spots  of  increased  resistance,  or  may 
recognize  adhesions  of  the  parietal  and  visceral  layers  of  the 
serous  membrane ;  a  considerable  enlargement  of  the  spleen 
seldom  occurs  in  tuberculosis,  while  it  is  frequent  in  cirrhosis. 
In  patients  suffering  from  cirrhosis  of  the  liver  there  is  no  eleva- 
tion of  temperature,  and  seldom  any  quickening  of  the  pulse,  if 
we  except  transitory  complications  and  the  later  stages  of  the 
disease.  Both  these  symptoms  are  the  rule  in  the  course  of 
tuberculosis.  In  tuberculosis  vomiting  occurs  more  frequently 
and  more  continuously  than  in  cirrhosis.  The  stools,  as  well  as 
the  urine,  present  no  distinctive  characteristics  between  the  two 
diseases ;  the  stools  in  tuberculosis  not  unfrequently  have  a  clay- 
like, yellow  consistence.  The  appetite  is  generally  much  more 
affected  in  the  peritoneal  disease  than  in  cirrhosis  of  the  liver, 
and  the  wasting  takes  place  more  rapidly.  As  regards  the 
appearance  of  the  patient,  in  many  cases  some  data  may  be 
afforded;  in  others,  on  the  contrary,  the  difference  is  but  slight. 
Finally,  we  must  remember  the  collateral  dilatation  of  the  veins 
already  mentioned,  the  occurrence  of  which  is  indicative  of  cir- 

aimultaneously  tuberculosis  of  the  pericardium  and  of  the  pleura,  and  during  the  entire 
course  of  the  disease  an  intense  cyanosis  existed,  which  was  a  rare  occurrence  and 
rendered  the  diagnosis  still  more  difficult. 
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rliosis  of  the  liver.  In  doubtful  cases  we  may  have  recourse  to 
the  exploring  needle,  the  effusion  in  tubercular  peritonitis  being 
very  often  of  a  hemorrhagic  character. 

Thrombosis  of  the  portal  vein  presents,  as  a  rule,  too  distinct 
a  form  of  disease  to  allow  of  its  being  readily  mistaken  for  tuber- 
cular peritonitis.  Stasis  of  the  portal  vein,  on  the  other  hand, 
from  compression,  may  occasion  difficulties  ;  the  marked  jaun- 
dice which  generally  accompanies  it  must  suggest  the  possibility 
of  such  an  error.  If  tumors  can  be  felt  in  the  abdomen,  as  is 
the  case  if  the  effusion  be  either  slight  or  absent,  the  question 
then  is  to  distinguish  the  case  from  one  of  carcinoma  of  the  peri- 
toneum. The  presence  of  a  tumor  in  any  other  organ  (for  exam- 
ple, in  the  uterus)  and  the  cancerous  cachexy  support  the  idea 
of  carcinoma,  as  do  also  certain  characters  in  the  tumors  them- 
selves, the  cancerous  tumors  being  much  more  extensive  and 
particularly  rapid  in  their  growth.  The  irritation  phenomena 
in  the  peritoneum  are,  as  a  rule,  but  trivial  in  the  case  of  carci- 
noma, and  the  course  of  the  disease  is  almost  altogether  apyrexial. 

The  distinction  between  tubercular  peritonitis  and  simple 
chronic  peritonitis  often  cannot  be  made  from  the  objective  phe- 
nomena alone,  and  occasionally  it  cannot  at  all  be  established 
with  certainty.  In  addition  to  the  mode  of  origin  and  to  the 
etiological  conditions  which  favor  the  idea  of  tuberculosis,  some 
distinctive  points  appear  during  the  course  of  the  disease.  The 
absolute  distinction  between  the  two  processes  is  all  the  more 
difficult,  as,  according  to  Aran's  statement,  a  simple  chronic 
peritonitis  may  occur  in  tubercular  individuals. 

In  Kaulich's  work  a  case  is  recorded  in  -which  the  partial  sacculation  of  fluid  by 
means  of  firm  membranes  produced  phenomena  which  gave  rise  to  a  similarity  to 
an  ovarian  cyst, 

Tlie  treatment  can  only  be  symptomatic  ;  it  should  aim  at 
making  the  condition  of  the  patient  as  tolerable  as  possible,  and 
preserving  the  strength  in  the  most  feasible  manner.  The  proper 
nourishment  of  the  patient,  with  the  conditions  which  are  gener- 
ally present,  is  a  matter  of  great  difficulty,  and  it  is  scarcely 
possible  to  lay  down  general  rules  upon  the  subject. 

The  attempt  to  reduce  the  ascites  by  means  of  diuretics  will 
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scarcely  have  any  effect,  as,  further,  the  majority  of  remedies 
will  scarcely  be  borne  on  account  of  their  producing  disturb- 
ances of  the  stomach.   It  is  more  justifiable  to  attempt  to  reduce 
the  effusion  by  means  of  diaphoresis,  by  warm  baths,  by  Turkish 
baths,  particularly  when  irritative  symptoms  of  the  serous  mem- 
brane are  absent.    If  the  effusion  become  very  excessive,  and  life 
be  thereby  threatened,  puncture  is  the  only  means  left.  We 
must  not,  however,  undertake  this  operation  without  very  ur- 
j   gent  cause,  as  the  fluid  frequently  accumulates  again,  with 
I   renewal  of  the  inflammatory  irritation,  and  increased  danger  of 
I   considerable  hemorrhage  into  the  cavity  of  the  peritoneum. 

j  New  Formations  of  the  Peritoneum  and  Carcinomatous  Peritonitis. 

I    Morgagni,  De  sedibus  et  causis  morb.  Venet.  1761.  Ep.  XXXVIII. —  Sachtleben, 
Klinik  der  Wassersucht.  Danzig,  1795.— Selt.  Beobacht.  1816.  Bd.  I.— 
I  Bressler,  Krankh.  des  Unterleibs.   1836. — Leheri,  Traite  prat,  des  nial.  cane, 

i  Paris,  1851. — Koehler,  Krebs-  u.  Scheinkrebskrankh.  des  Menschen.  1853. — 

3  Clar,  Oest.  Zeitschr.  fiir  Kiuderlieilk.  1855. — Demme,  Ueber  Carcinosis  acuta 

I  miliaris.  Schweizer  Monatssclir.  III.  S.  161.  Jahrg.  1858. — Bamberger,  OdsievT. 

I  Zeitsch.  fiir  prakt.  Heilkunde.  1857.  lll.—Seidel,  Ein  frei  in  der  Bauchliolile 

gef  uudener  Fremdkorper.  Deutsche  Klinik.  1863.  17.— JoA.  i??'icA«e«,  Virchow's 
Archiv.  XXI.  S.  ^^^.—Hnbershon,  Med.  chirurg.  Transact.  'K.lAll.— Sanderson, 
Cane.  Tumor  Compress,  the  Coeliac  Axis  and  Simulating  Aneur.  Trans,  of  the 
Path.  Soc.  XVIII.  149. — Colin,  Cancer  encgph.  du  p6rit.  S  marche  aigue.  Gaz. 
hebd.  45.  18G8.— P.  Eve,  Case  of  Ext.  Colloid  Cancer  Devel.  in  the  Connect. 
Tissue  of  the  Perit.  New  Orleans  Journ.  of  Med.  Oct.  712.  \%Q9>.— Loomis, 
Cancer  of  Mesent.  Med.  and  Surg.  Rep.  11.  1868.— Cases  of  Abdominal 
Tumors.  Med.  Press  and  Circ.  Sept.  9,  \%%%.— Spencer  Wells,  Fatty  Tumor  of 
Mesent.  Remov.  during  Life.  Trans,  of  the  Path.  Soc.  XIX.  p.  243.— J!  Goop&r 
Forster,  Fibro-fatty  Tum.  of  the  Abdom.,  Weighing  Fifty-Five  Pounds.  Ibid.— 
IT.  Scherenberg,  Enormer  Echinococcus  des  Netzes  u.  s.  w.  Virchow's  Archiv. 
Bd.  46.  •602.—Ca7/ley,  Cystic  Colloid  Dis.  of  the  Ov.  Assoc.  with  Colloid  Dis- 
ease of  the  Perit.  Trans,  of  the  Path.  Soc.  Lond.  XIX.— E^.  Neumann,  Ein  Fall 
von  Retroperitoneala])scess  mit  amyl.  Deg.  der  Unterleibsorgane  und  secund. 
Sarkoml)ildung  in  den  Abscesswanden  und  im  Perit.  Arch,  der  Heilk.  X.  221. 
—G.  Rippnumn,  Einc  serose  Cystc  in  der  Bauchhohle  mit  einem  Inhalte  von  50 
Liter  Fliissigkeit  vom  Urachus  ausg.  Deutsche  Klinik.  1870.  2Q.—Murchison, 
Notes  of  Beds.,  Remarks  on  the  Diag.  and  Treatment  of  an  Abd.  Tumor.  Lan- 
cet. July,  1870.-27.  Barck,  Echinococcus-Cyste  der  Bauchwand.  Deutsch. 
Arch,  fur  klin.  Mediz.  VII.  GU.—Engel-Beimcrs,  Zwei  Fiille  von  Krebs- 
VOL.  VIII.— 22 
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impfung  in  Punktionskaniilen  bei  carcinomat.  Perit.  Arch,  fur  pathol.  Anat. 
Bd.  51.  H.  Z.—DoLbeau,  Turn,  de  I'abd.,  Ascite  sympt.  d'une  p6rit.  chroniquo. 
Gaz.  des  hop.  No.  68.  \m(S.  —  Chwostek,  Pi  im.  Scirrlius  des  Bauchfelles.  Ocsterr. 
Zeitschr.  fiir  prakt.  Heilk.  No.  39.  18G6 ;  und  eiu  Fall  von  Echinococcus  des 
Perit.  Ibid.  No.  Z%.—Ritter,  Myxom  des  Perit.  mit  Bildung  von  cyst.  Hohl- 
rauraen  und  Gasentwickluug  in  deuselben.  Virch.  Arch.  Bd.  36.  591.— Z>a 
Gostci,  Clinic.  Lect.  on  Spurious  or  Pliant  Tumors  of  the  Abdom.  Piiil.  Mod. 
Times.  1871.  Sept.— G^arreaw,  Turn.  cane,  du  MCs.  Guz.  med.  de  TAlgerie. 
1871.  No.  Z.—F.  S.  Bristoioe,  Perit.  Cancer.  Trans,  of  the  Path.  Soc.  XXI. 
193.— 7.  M.  Duncan,  Cases  of  Malig.  Perit.  Med.  Times  and  Gaz.  Oct.,  1872.— 
T/i.  Pt;«?-ma,  Ueber  Carcinoma  Perit.  Pragcr  Viertelj.  1873.  II.  41. 

Many  of  the  tumors  occurring  in  the  peritoneum  are  devoid 
of  much  clinical  interest,  as,  for  example,  the  majority  of  lipo- 
mata  ;  as,  also,  free  bodies  in  the  abdominal  cavity,  which,  for  the 
most  part,  arise  from  the  separation  of  fatty  tumors  by  constric- 
tion. The  same  is  true  of  the  smaller  serous  and  colloid  cysts. 
Ill  rare  cases  dermoid  cysts  and  very  extensive  serous  cysts  have 
been  observed. 

Echinococcus  occurs  independently  in  the  peritoneum,  in  the 
omentum,  and  in  every  part  of  the  serous  membrane,  both  pari- 
etal and  visceral.  It  may  lead  to  enormous  distention  of  the 
abdomen. 

Connective-tissue  tumors  are  rare,  still  fibroids  occur.  Myx- 
oma of  the  peritoneum  has  further  been  observed.  Hitter  has 
described  a  case  of  myxoma  cystoides  with  development  of  gas. 

The  abdomen  was  in  all  directions  considerably  distended,  and  in  every  position 
retained  the  same  round  form,  convex  forward  with  uniformly  smooth  surface ; 
distinct  fluctuation  was  present,  but  no  tumor  was  to  be  felt.  On  puncturing,  4900 
c.c.  of  a  thick  reddish  fluid  were  drawn  off  ;  this  had  an  alkaline  reaction,  coagu- 
lated almost  entirely,  and  had  a  specific  gravity  of  1018.  Jloreover,  white  flakes 
were  floating  in  it.  On  microscopical  examination  blood  and  pus-corpuscles,  (?)  nu- 
merous colloid  granules,  and  coarsely  granulated  cells  were  found.  Tyrosin  and  leu- 
cin  were  found  in  it  in  great  quantities.  After  the  tapping,  physical  examination 
continued  to  give  negative  results.  Three  weeks  later  a  second  puncture  was  made, 
and  1700  c.c.  of  a  very  thickly  fluid  flocculent  material  were  drawn  off.  On  post- 
mortem examination  a  large  sac,  measuring  about  a  foot  in  its  long  diameter,  was 
found  attached  to  the  parictes  in  front,  which  completely  covered  the  other  con- 
tents of  the  abdomen.  On  opening  this  a  great  quantity  of  badly  smelling  air  and 
ft  gravish  red  turbid  fluid  flushed  out.  The  anterior  wall  of  this  cyst  was  about 
1-1^  ctm.  thick,  and  consisted  principally  of  tense,  firm  connective  tissue,  and  was 
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lined  interiorly  by  a  thin,  whitish  layer  of  detritug,  which  was  readily  torn  off.  Tho 
peritoneum  was  so  firmly  united  to  this  wall  that  on  section  the  border  of  each  part 
could  not  be  recognized.  Tho  entire  intestines  were  drawn  upward  and  backward, 
and  were  firmly  adherent  to  the  jjosterior  wall  of  the  abdominal  cavity. 

The  cavity,  which  occupied  the  greater  portion  of  the  tumor,  contained,  in  addi- 
tion to  the  caseous  and  fluid  materials  which  escaped  on  opening  into  it,  a  consider- 
able quantity  of  colloid,  partly  light  brown,  jJartly  transparent,  partly  light  opaque 
masses,  which  on  the  upper  wall  formed  a  distinct  large  mass,  and  projected  free 
into  the  cavity,  but  which  for  tho  most  part  was  attached  to  the  inner  surface  of 
the  cyst  as  small  beads,  sometimes  attaining  the  size  of  a  bean  ;  lastly,  identi- 
cally similar  masses  were  found  embedded  in  the  walls  of  the  cyst,  and  on  section 
1  the  cut  surfaces  swelled  up  into  a  semiglobular  form  over  the  surrounding  connec- 
Itive  tissue.    The  consistence  was  that  of  about  half-fluid  gelatine.     These  cavities 
llay  generally  very  closely  together,  so  that,  as  a  general  rule,  there  was  an  alveolar 
J  arrangement  of  the  supporting  connective  tissue.    The  individual  cavities  were 
I  rarely  found  to  communicate  one  with  another. 

The  ground  substance  proved  to  be  colorless,  with  but  few  fat-globules,  and 
(coagulated  on  the  addition  of  acetic  acid,  but  not  on  boiling;  further,  there  were 

I  numerous  elastic  fibres. 

Carcinoma  of  the  peritoneum  is  in  the  majority  of  cases  secon- 
(darj^,  being  either  the  extension  of  a  new  growth  from  one  of  the 
iabdominal  organs  or  from  the  retroperitoneal  glands,  or  repre- 
ssenting  a  metastasis  from  some  other  organ.  Amongst  the  forty 
ceases  observed  by  Petrina  fourteen  were  primary,  and  Bamberger 
ssaw  but  one  instance  amongst  fourteen  of  primary  carcinoma  of 
tthe  peritoneum.' 

As  regards  etiological  conditions  no  definitely  established 
ddata  exist.  In  cases  of  primary  peritoneal  cancer  some  previous 
i.injury  is  laid  down  as  the  cause  of  its  occurrence,  but  we  must 
aaccept  all  statements  of  the  kind  as  very  doubtful. 

Carcinoma  attacking  the  peritoneum  is  particularly  apt  to 
ooccur  as  secondary  to  cancer  of  the  stomach  and  intestines,  and 
also  of  the  liver,  the  genital  organs,  and  the  retroperitoneal 
Inlands,  in  which  case  the  disease  may  spread  either  by  mere 
'Xtension  or  by  metastasis  ;  and  it  may  further  arise  by  metas- 
tasis as  secondary  to  cancer  of  the  oesophagus  and  breast. 

II  '  On  account  of  the  absence  of  any  true  epithelium  in  the  peritoneal  cavity,  Kkba 
'onsiders  it  possibJe  that  an  infection  of  the  peritoneum  may  result  from  epithelial 
lements,  without,  however,  carcinoma  having  been  actually  developed  in  those  organs 
rem  which  the  epithelium  is  derived.   Vide  Kundrat,  1.  c. 
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Chronic  peritonitis  is  tliought  by  some  to  be  a  sufficient  exciting  cause  for  the 
development  of  peritoneal  carcinoma,  both  where  a  new  growth  exists  in  some  other 
organ,  and  even  where  no  such  growth  exists.  The  former  is  possible,  the  latter,  to 
say  the  least,  is  improbable;  it  is  more  natural  to  believe  that  in  any  case  of  the 
kind  the  first  symptoms  of  irritation  in  the  peritoneum  are  connected  with  the 
development  of  the  new  formation. 

Peritoneal  cancer  is  much  more  frequently  met  with  as  a  dis- 
ease of  later  life,  between  the  ages  forty  and  seventy  ;  still  it  has 
been  known  to  occur  in  individual  cases  in  childhood  or  even  in 
foetal  life. 

The  forty  cases  reported  by  Petrina  occurred  as  follows : 

Male.  Female. 


Between  10  and  20  years  of  age   —  1 

"  20  "  30  "    1  2 

"  30  "  40  "    —  2 

"  40  "  50  "    6  2 

"  50  "  60  "    4  7 

*'  60  "  70  «    3  7 

"  70  "  80  "    2  3 


16  24 

Tliis  ratio  between  the  numbers  of  males  and  females  accords  with  the  results  of 
other  collections  of  cases,  and  serves  to  show  the  generally  established  preponder- 
ance in  the  case  of  females. 

In  rare  cases  cancer  of  the  peritoneum  occurs  acutely,  as 
miliary  carcinosis,  but,  as  a  rule,  the  new  formation  is  developed 
slowly,  and  may  occur  as  enormous  masses,  or  it  may  metamor- 
phose the  peritoneum  into  a  thick,  hide-like  structure — a  mass 
of  carcinomatous  infiltration. 

In  miliary  carcinosis  the  serous  membrane  is  beset  with 
numerous  grayish  yellow  or  white  nodules,  which  much  resem- 
ble tubercular  deposits. 

The  usual  form  in  the  chronic  course  of  the  disease  is  carci- 
noma vulgare,  sometimes  melanotic  cancer,  occasionally  also 
colloid  cancer,  which  latter  forms  very  considerable  masses.  In 
Eve's  case  the  omentum  weighed  about  50  lbs.,  and  a  tumor 
has  been  described  in  the  Boston  Med.  and  Surg.  Journ.  which 
weighed  114  lbs.  In  cases  where  the  new  formation  grows 
rapidly  the  serous  membrane  may  remain  without  any  evidence 
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of  reaction,  so  far  as  the  naked  eye  can  ascertain.  In  the  more 
chronic  course  the  individual  nodules  show  a  depression  in  the 
middle,  and  we  may  discover  a  cicatricial  contraction  of  the 
peritoneum  in  the  neighborhood.  In  slow  development  of  the 
new  formation,  the  peritoneum  is  always  considerably  thickened, 
there  are  general  adhesions,  and  the  mesentery,  and  more  par- 
ticularl}^  the  omentum,  become  shrivelled  into  hard,  cord-like 
masses. 

With  the  development  of  the  new  formation,  there  generally 
occurs  a  more  or  less  considerable  elfusion  into  the  abdominal 
cavity.  This  may  present  various  characters,  according  to  the 
varied  intensity  of  the  irritation  and  inflammation  of  the  serous 
membi-ane,  and  according  to  the  nature  of  the  new  formation  ;  it 
may,  moreover,  be  hemorrhagic.  In  addition  to  the  peritoneal, 
hide-like  structures,  the  new  formation  may  attack  the  serous 
investment  of  an  abdominal  organ,  whereby  the  organ  may 
become  completely  encapsuled,  and  occasionally  is  destroyed. 
Jaundice  and  compression  of  the  portal  vein  may  arise  in  this 
manner  (namely,  by  carcinoma  of  the  glands  in  the  porta  of  the 
liver). 

The  intestine  may  become  bent  and  compressed  ;  in  addition 
to  which,  the  mucous  membrane  may  frequently  be  in  a  state  of 
chronic  catarrh,  and  its  walls  thickened  and  cedematous.  By 
the  breaking  down  of  the  cancerous  masses,  perforations  in  vari- 
ous directions  may  ensue. 

Symptoms. — Acute  miliary  carcinosis  may  somewhat  rapidly 
prove  fatal  under  symptoms  of  moderate  fever  and  disturbance 
of  consciousness,  together  with  slight  effusion  into  the  abdom- 
inal/avity.  The  actual  significance  of  this  set  of  symptoms  is 
naturally  a  very  difficult  matter  to  ascertain  during  life,  if  the 
conditions  do  not  occur  as  secondary  to  some  previously  recog- 
nized disease.  When  the  development  of  the  new  formation  in 
the  serous  membrane  proceeds  in  a  chronic  manner,  as  when  can- 
cer of  an  abdominal  organ  extends  to  the  peritoneum,  the  inter- 
pretation of  the  symptoms  is  often  a  matter  of  no  great  difficulty. 
When,  also,  deposits  become  developed  metastatically,  the  exist- 
ence of  the  primary  carcinoma  suggests  the  actual  connection 
between  the  two.   In  these  cases  the  phenomena  of  carcinoma  of 
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the  stomach  or  intestine,  or  even  of  the  uterus  or  the  breast,  etc., 
will  have  existed  for  a  long  time,  and  then  an  effusion  of  fluid  into 
the  abdominal  cavity  takes  place ;  the  abdomen  may  become 
sensitive  ;  not  unfrequently  severe  colicky  pains  set  in  ;  there 
occur  disturbances  in  the  function  of  the  intestine  ;  constipation 
and  vomiting  either  make  their  appearance,  or  increase ;  it  may 
be  possible  to  recognize  a  certain  hardness  or  an  actual  tumor  in 
various  parts  of  the  abdomen  ;  the  abdomen  itself  becomes  dis- 
tended, often  unsymmetrically,  and  frequently  an  occasional 
peritoneal  friction  may  be  heard  or  felt.  In  connection  with  this 
there  are  well-marked  evidences  of  cancerous  cachexy  and  exces- 
sive anaemia,  and  these  rapidly  increase  with  the  rapid  develop- 
ment of  peritoneal  carcinosis.  Occasionally  the  peritoneal  effu- 
sion may  diffuse  itself  more  acutel}^,  which  may  be  indicated  by 
tenderness  on  pressure,  slight  fever,  frequent  vomiting,  etc.  The 
patients  die  of  wasting,  or  owing  to  the  occurrence  of  complica- 
tions. 

It  is,  as  a  rule,  a  much  more  difficult  thing  to  recognize  the 
state  of  affairs  if  the  carcinoma  in  the  peritoneum  be  primarj^,  or 
if  the  new  formation  extend  from  the  retroperitoneal  glands, 
and  if  masses  of  cancer  become  early  deposited  in  the  peri- 
toneum, before  the  lymphatic  glands  have  developed  into  large 
tumors.  This  state  of  things  is,  according  to  my  experience, 
very  common.  Cancer  of  the  liver  may  also  remain  latent  for  a 
very  long  time,  owing  to  the  position  of  the  nodules,  and  thus 
the  secondary  affection  of  the  serous  membrane  may  be  the  first 
to  produce  any  distinct  symptoms. 

Cases  of  this  kind  have  a  prodromal  stage,  which  can  in  no 
way  be  distinguished  from  that  of  tuberculosis  of  the  perito- 
neum, or  even  from  that  of  simple  chronic  peritonitis.  Here 
also,  in  most  cases,  the  formation  of  ascites  occurs  in  connection 
with  ill-defined  symptoms.  The  examination  of  the  abdomen  by 
no  means  universally  affords  unequivocal  results,  and  even  if 
tumors  be  actually  discovered,  there  is  nothing  definite  to  distin- 
guish them  from  tubercular  infiltration  ol  the  folds  of  serous 
membrane  or  from  inflammatory  adhesions.  Under  such  circum- 
stances, the  rapid  wasting  and  the  cancerous  cachexy,  and  also 
perhaps  the  swelling  of  the  lymphatic  glands,  must  suffice  to 
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decide  the  question.  The  fluid  effusion  may,  however,  be  so 
considerable  that  it  is  impossible  to  feel  any  tumor  in  the  abdo- 
men. In  other  cases  the  rapid  growth  and  spread  of  the  tumoi's, 
and  the  existence  of  numerous  irregular  bodies,  afford  definite 
data. 

Pain  of  varying  intensity  is  a  frequent  symptom  in  the 
course  of  the  disease  ;  it  generally  occurs  in  a  paroxj'smal  man- 
ner, and  may  at  times  be  altogether  absent.  It  is  partly  depen- 
dent on  the  development  of  the  carcinoma,  and  partly  on  the 
accompanying  peritonitis,  and  finally,  the  alteration  in  the  intes- 
tine and  the  obstruction  to  the  motion  of  its  contents  connected 
therewith  may  have  something  to  do  with  it.  Pain  in  these  cases 
occurs  more  frequently  spontaneously,  whereas  tenderness  on 
pressure  may  be  entirely  absent. 

Vomiting  is  often  observed,  particularly  in  the  later  stages  of 
the  disease. 

The  effusion  of  free  fluid  into  the  peritoneal  cavity  is  seldom 
absent ;  it  is  developed  with  varying  rapidity,  and  is  to  be  re- 
garded partly  as  the  product  of  peritoneal  irritation,  and  partly 
as  the  result  of  stasis  in  the  larger  and  smaller  vessels,  while  it 
is  further  promoted  by  the  hydrsemia  which  occurs.  The  quan- 
tity of  effusion  may  vary  from  a  few  ounces  up  to  twenty 
pounds,  the  average  quantity  being  from  six  to  ten  pounds 
(Petri  na). 

Meteorism  and  constipation  are  likewise  frequent  sj^mptoms  ; 
diarrhoea  not  unfrequently  appears  in  the  later  stages  ;  if  steno- 
sis of  the  intestine  occur,  the  symptoms  of  obstruction  make 
their  appearance. 

Fever  only  occurs  occasionally  during  the  course  of  a  chronic 
abdominal  carcinosis,  when  an  exacerbation  of  the  peritonitis 
takes  place,  and  also  in  cases  of  sudden,  rapid  extension  of  the 
new  growth. 

Hemorrliages  into  the  abdominal  cavity  may  in  some  cases 
be  so  considerable  as  to  induce  the  most  extreme  anaemia  and 
collapse. 

The  course  of  the  slowly -growing  peritoneal  carcinoma  ex- 
tends, as  a  rule,  over  months  ;  at  any  time,  however,  a  fatal  issue 
may  be  brought  about  by  such  complications  as  peritonitis,  per- 
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f oration,  or  hemorrhage.  A  fatal  issue  is  the  result  in  every 
case. 

The  diagnosis  is  seldom  beset  with  any  particular  difficulty 
in  secondary  carcinoma  of  the  peritoneum.  In  those  cases,  on 
the  other  hand,  in  which  the  primary  carcinoma  has  remained 
latent,  as  well  as  where  the  peritoneal  carcinoma  is  primary,  the 
diagnosis  may  present  considerable  difficulties.  As  far  as  the 
distinction  from  simple  stasis  of  the  portal  vein  is  concerned, 
everything  that  was  mentioned  in  connection  with  tubercular 
peritonitis  holds  good  here.  The  principal  difficulty,  however, 
consists  in  distinguishing  it  from  tubercular  peritonitis,  so  long 
as  the  cancerous  masses  do  not  assume  the  form  of  unequiv- 
ocal tumors.  Disease  and  retraction  of  the  omentum  occur  in 
both  instances.  In  such  cases  we  must  rely  on  the  cancerous 
cachexy  on  the  one  hand,  and  on  the  presence  of  tuberculosis  or 
caseous  masses  in  other  organs  on  the  other,  on  the  absence  of 
remissions  in  the  course  of  the  cancerous  disease,  on  the  almost 
uniformly  apyrexial  coarse  of  carcinosis,  and  on  the  occasional 
swelling  of  the  lymphatic  glands.  In  addition  to  this,  the  urine 
in  carcinoma  is  throughout  very  poor  in  coloring  matter,  being 
of  a  pale  yellow  color  and  of  low  specific  gravity. 

Such  complications  as  intense  Jaundice  or  tuberculosis  of  the 
lungs  may  greatly  increase  the  difficulty  of  the  diagnosis. 

The  treatment  can  only  be  symptomatic.  As  regards  punc- 
ture, it  must  be  remarked  that  the  fatal  issue  may  be  thereby 
considerably  hastened ;  we  must  therefore  have  recourse  to  it 
only  when  it  is  urgently  demanded. 

Ai310CS  1V0invin^i(!-!n-^o:-nnj  ^^^.^^^^ 

Serous  transudation  into  the  peritoneal  cavity  occurs  as  a 
part  of  general  dropsy,  or  it  may  result  from  stasis  in  the  terri- 
tories of  abdominal  vessels,  particularly  the  portal  vein.  In 
children,  also,  slight  serous  effusions  into  the  peritoneal  cavity 
are  rather  common,  and  occur  likewise  in  the  course  of  acute  dis- 
eases. 

Formerly,  in  addition  to  these  secondary  effusions  into  the 
abdominal  cavity,  the  existence  of  an  idiopathic  ascites  was  be- 
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lieved  in,  and  even  nowadays  the  possibility  of  sucli  an  occur- 
rence is  upheld  by  many  observers.  The  fact  is,  that  in  very 
rare  instances  effusions  into  the  abdominal  cavity  come  under 
observation,  for  which  no  explanation  can  be  discovered,  either 
in  their  being  a  part  of  a  general  dropsy  or  occasioned  by  local 
stasis.  The  changes  also  in  the  serous  membrane  itself  are  so 
slight  as  to  cause  some  hesitation  in  referring  their  genesis  to 
inflammatory  processes.  The  alterations  which  are  discovered 
in  cases  of  the  kind  consist  in  turbidity  and  thickening  of  the 
endothelium,  thickening  of  the  subserous  tissue,  and  fatty  de- 
generation of  the  endothelium.  On  the  other  hand,  there  are 
no  new  connective-tissue  products  and  no  deposition  of  fibrin. 
These  alterations  differ  certainly  but  little  from  those  which  may 
become  developed  in  secondary  ascites  as  the  result  of  stasis  in 
the  tissue  of  the  serous  membrane.  The  question  is  therefore 
this,  whether  the  same  alterations  may  not  arise  from  chronic 
inflammatory  processes  in  the  serous  membrane,  which  after- 
wards lead  to  a  serous  transudation  through  degeneration  of 
the  endothelium  and  the  alteration  in  the  lymphatic  and  blood- 
vessels. 

I  consider  it  more  probable  that  these  processes  are  inflam- 
matory, as,  amongst  other  things,  the  clinical  phenomena  are  in 
favor  of  this  view  {mde  Chronic  Peritonitis). 

As  serous  transudations  into  the  abdominal  cavity  are  always 
to  be  regarded  as  secondary  processes,  it  is  not  practicable  to 
give  an  exhaustive  account  of  ascites  here,  and  all  the  less  so,  as 
the  effusions  present  quite  important  varieties  according  to  the 
nature  of  their  producing  cause.  Thus  chemical  and  physical 
varieties  in  peritoneal  transudations  are  observed.  The  color 
may  be  dark  brown,  as  in  cirrhosis  of  the  liver,  or  light  yellow, 
and  even  as  clear  as  water,  in  chronic  fatty  degeneration  of  the 
kidneys.  Between  these  all  possible  degrees  exist.  The  quan- 
tity of  solid  constituents  and  the  amount  of  albumen  is  from  one 
to  five  per  cent.,  and  appears  to  increase  with  the  length  of  time 
the  effusion  has  existed.  The  flnid  presents  generally  a  some- 
what viscid  consistence,  and  frequently  contains  fibrinogen.  All 
the  constituents  in  it  occur  also  in  blood-serum,  but  in  different 
proportions.    Naunyn  has  found  the  ascitic  fluid  very  poor  in 
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albumen  in  cases  of  amyloid  degeneration  of  the  abdominal 
glands,  where  the  vessels  of  the  serous  membrane  itself  were  in 
a  state  of  amyloid  degeneration. 

The  facts  just  alluded  to,  as  well  as  the  investigations  made  by 
Hoppe  and  C.  Schmidt,  tend  to  prove  that  in  transudations  in 
general  the  process  is  not  one  of  simple  filtration  of  serum  out  of 
the  blood-vessels,  that,  in  fact,  the  composition  of  the  blood  and 
the  pressure  in  the  venous  radicles  are  not  the  sole  determining 
factors.  Hence,  in  the  peritoneum,  some  part  in  the  formation 
and  composition  of  the  transudation  must  be  ascribed  to  the 
endothelium  and  to  the  lymphatic  vessels,  although  we  have 
been  unable  to  discover  the  exact  modus  operandi. 


DISEASES  OF  THE  SPLEEN. 


MOSLER. 


4 


DISEASES  OF  THE  SPLEEN. 


Introduction. 

Recent  general  treatises :  C.  F.  Heusinger,  Betrachtungen  und  Erf ahrungen  l\ber  die 
Entziindung  und  Vergrosserung  der  Milz.  Eisenach,  1820.  Naclitriige  zu  den 
Betrachtungen,  etc,  Eisenach,  1823.  Ueber  denBau  und  die  Verrichtungen  der 
Milz.  Eisenach,  1824. — S.  L.  Steinheim,  Doctrina  veterum  de  liene,  etc.  Ham- 
burg, 1833. — P.  A.  Piorry,  M6moire  sur  Vfitat  de  la  rate  dans  les  fiSvres  inter- 
mittentes.  Paris,  1833.  Ueber  die  Krankheiten  der  Milz,  die  Wechselfieber  u. 
s.  w.  Aus  dem  Franzos.  yon  G.  Krupp.  Leipzig,  1847.  —  Giesker,  Splenologie. 
I.  Abth.  Zurich,  1835.— iVoMwaww,  Medic.  Klinik.  Bd.  V.  S.  508.— a  B.  Hein- 
rich,  Die  Krankheiten  der  Milz.  Leipzig,  1847.  —  Virchow,  Medic.  Zeitung.  1846. 
Nr.  34-36.  Sein  Archiv.  1 853.  V.  S.  43.  Kraukhafte  Geschwiilste.  IL  Band. 
Berlin,  1864-1865. —  Wilhelm  Mueller,  Ueber  den  feineren  Bau  der  Milz.  Leip- 
zig u.  Heidelberg,  1864. — Billroth,  Virchow's  Archiv.  XX.  XXlll.—Bambergei; 
in  Virchow's  Spec.  Path.  u.  Tlierapie,  Krankheiten  dcs  chylopoetischen  Systems. 
S.  597.  Erlangen,  1864. — Hosier,  Die  Pathologie  und  Therapie  der  Leukiimie. 
Berlin,  1872. 

Physicians  and  naturalists  have  directed  their  attention  to 
diseases  of  the  spleen  from  the  most  ancient  times ;  in  tlie  writ  ■ 
ings  of  the  school  of  Hippocrates,  Aretseus,  Galen,  ^Etius  of 
Amida,  Alexander  of  Tralles,  and  others,  numerous  communica- 
tions are  to  be  found.  The  knowledge  of  the  ancients  upon  this 
subject  has  been  carefully  collected  by  Steinheim  and  Naumann. 

The  old  Grecian  school  has  sketched  a  picture  of  splenopathy 
which  even  to-day  one  often  encounters.  It  does  not  conform 
very  accurately  to  the  truth,  since  at  that  time  any  views  which 
might  be  held  as  to  the  function  of  the  spleen  were  entirely 
erroneous,  and  autopsies  were  undertaken  very  seldom  and  with 
preconceived  ideas.    The  ignorance  of  physical  diagnosis  has 
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been  tlie  occasion  of  many  errors.  Diseases  of  the  lungs  and 
heart  were  especially  often  confounded  with  those  of  the  spleen  ; 
inflammation  of  the  spleen,  as  well  as  of  the  liver,  was  preferably 
diagnosticated,  when  one  had  to  deal  with  pleurisy,  pericarditis, 
and  other  diseases  of  an  entirely  different  character ;  besides  this, 
they  did  not  know  how  to  separate  primary  and  secondary  affec- 
tions of  the  spleen  from  each  other.  HipjDOcrates,  Celsus,  Paulus 
Aegineta,  ascribed  to  the  enlarged  spleen,  "  lien  magnus,"  bad- 
smelling  breath,  spongy  gums,  bleeding  from  various  parts,  and 
lax,  badly  healing  ulcers. 

The  thorough  investigation  of  diseases  of  the  spleen  was  first 
made  possible  by  the  powerful  impulse  which  medical  science 
received  from  physiology  and  pathological  anatomy,  but  for  all 
this,  the  questions  relating  to  this  subject  still  present  special 
difficulties.  First  of  all,  it  is  not  easy  to  limit  the  field  of  the 
pathology  and  therapeutics  of  diseases  of  the  spleen ;  so  far  as 
the  present  position  of  medicine  permits,  I  will  endeavor  to  be 
accurate  in  the  task  allotted  to  me. 

Instead  of  a  general  historical  introduction,  I  propose,  with 
each  particular  form  of  disease,  to  mention  by  name  the  contribu- 
tions of  earlier  authors. 

Anatomical  and  Pathological  Kemarks. 

In  order  to  understand  the  pathological  processes  of  the 
spleen,  which,  as  is  well  known,  represents  a  blood-gland  with- 
out an  excretory  duct,  an  accurate  knowledge  of  its  anatomical 
position,  as  well  as  of  its  finer  structure,  is  requisite.  With  what 
difficulty  this  organ  is  accessible  to  methods  of  physical  examina- 
tion is  a  matter  of  every-day  experience.  In  a  healthy  condition, 
it  can  be  found  only  by  means  of  percussion.  In  order  to  be  able 
to  feel  the  spleen  in  front  of  the  curvature  of  the  ribs,  it  must  be 
considerably  enlarged.  It  lies  deep  in  the  left  hypochondrium, 
behind  the  great  cul-de-sac  of  the  stomacli,  to  which  it  is  attached 
by  the  gastro-splenic  omentum.  The  cavity  in  which  it  is  here 
situated  is  formed  above  by  the  concavity  of  the  diaphragm  ; 
backward  and  outward  by  the  concave  arch  of  the  ninth,  tenth, 
and  eleventh  ribs  ;  inward  by  the  convex  arch  of  the  cul-de-sac  of 
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the  stomacli ;  downward  and  forward  by  an  extension  of  the 
transverse  mesocolon.  These  are  all  elastic,  movable  parts,  and, 
as  a  consequence  of  this,  considerable  increase  in  the  size  of  the 
spleen  takes  place  with  much  greater  ease.  No  parenchymatous 
organ  of  the  human  body  is  subject  to  such  striking  changes  in 
size  and  weight  as  the  spleen;  it  changes  its  volume  several 
times  a  day. 

In  spite  of  the  great  zeal  which  has  long  been  bestowed  upon 
topographical  anatomy,  the  more  accurate  relations  of  the  nor- 
mal position  of  the  spleen  remained  somewhat  obscure,  until 
Von  Luschka  furnished  us  with  trustworty  results  by  means  of 
the  method  lately  employed  by  him,  for  which  we  owe  him  spe- 
cial thanks.  The  importance  of  the  subject  justifies  me  in  repeat- 
ing in  this  place  the  statements  as  to  the  size,  weight  and  position 
of  the  spleen,  contained  in  v.  Luschka' s  excellent  work  on  the 
Position  of  the  Abdominal  Organs,  page  29. 

The  size  and  the  weight  of  the  spleen  vary  within  no  narrow  limits,  according  to 
age,  individuality,  and  manner  of  living.  In  cliildhood  it  is  comparatively  larger, 
and  especially  inclined  to  temporary  enlargement,  A  reduction  in  size  occuis 
normally  in  advanced  age  as  atrophia  senilis;  in  middle  life,  the  healthy  spleen  is, 
on  an  average,  not  reckoning  the  curvatures,  12  ctms.  long;  at  the  widest  part, 
7-^0  ctms.  wide,  with  a  maximum  thickness  of  3  ctms.  The  absolute  weight  of  the 
spleen  amounts  on  the  average  to  seven  ounces,  but  may  reach  ten  ounces  without 
the  occurrence  of  any  abnormal  condition,  either  of  the  organ  itself,  or  of  the  system 
in  general. 

The  spleen  is  situated  entirely  in  the  left  hyijochondrium,  where  it  is  so  packed 
in  between  the  diaphragm,  the  kidneys,  and  the  posterior  surface  of  the  stomach, 
that  it  is  not  seen  at  all  from  the  front  until  the  stomach  is  pushed  out  of  the  way ; 
it  forms  a  part  of  the  contents  of  the  left  vault  of  the  diaphragm.  The  relation  of 
the  spleen  to  the  left  kidney  is  such  that  it  surrounds  it  from  its  upper  end  to  near 
the  middle  of  its  lateral  border,  and  at  the  same  time  comes  in  contact  with  the 
supra-renal  capsule  and  the  tail  of  the  pancreas,  which  passes  along  the  lower  border 
of  the  latter.  In  the  normal  condition  the  spleen  takes  up  such  an  oblique  position 
that  it  follows  the  course  of  the  ninth,  tentli,  and  eleventh  ribs,  and  its  upper  end  lies 
sometimes  close  by  the  body  of  the  eleventh  dorsal  vertebra,  or  is  sometimes  2  ctms. 
from  it.  The  lower  extremity  of  the  spleen  is  distant  from  the  point  of  the  tenth 
rib  7.5  ctms.,  from  that  of  the  eleventh  rib,  on  an  average,  4  ctms.,  so  that  the  organ, 
in  its  normal  position  and  size,  does  not  pass  farther  towards  the  median  plane  than 
the  costo-articular  line  drawn  from  the  left  sterno-clavicular  articulation  to  the 
point  of  the  eleventh  rib. 
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In  describing  the  structure  of  the  spleen,  we  will  begin  with 
its  capsule.  This  is  formed  of  a  white,  fibrous  membrane,  which 
receives  a  serous  investment  from  the  peritoneum,  and  sends 
very  numerous  processes  into  the  interior  of  the  proper  tissue  oJ 
the  spleen.  These  branch  in  various  directions,  and  are  con- 
nected with  each  other,  so  that  a  close  net- work  is  formed.  In 
man  the  fibrous  capsule,  together  with  the  trabeculee  just  de- 
scribed, consists  of  connective  tissue  with  elastic  fibres.  If  hard- 
ened preparations  are  washed  out  with  a  fine  brush,  an  exceed- 
ingly fine  net-work  may  be  demonstrated,  consisting  of  fibres 
connecting  with  each  other,  which  are  to  be  looked  upon  as  the 
finest  ramifications  of  the  trabecule,  which  are  constantly  be- 
coming more  and  more  delicate.  These  are  formed  of  a  net- 
work of  connective-tissue  corpuscles,  in  which  the  formation  of 
lymph-cells  takes  place  by  division  of  the  mother-cells. 

The  spaces  of  this  beautiful  net-work  (reticulum,  Billroth)  are 
filled  with  the  numerous  vessels  and  nerves,  as  well  as  with  the 
various  cells  of  the  spleen.  The  contents  may  be  pressed  out 
of  the  spleen  as  a  paste,  and  are  therefore  called  the  splenic 
pulp. 

The  extraordinary  development  of  the  splenic  artery  (a  branch 
of  the  coeliac  axis)  has  a  special  interest  for  pathologists  ;  not  only 
are  its  coats  unusually  thick,  but  it  is  remarkable  that  the 
calibre  of  this  artery,  in  comparison  with  the  size  of  the  blood- 
gland  which  it  supplies,  is  greater  than  in  any  other  organ  of 
the  human  body,  except,  perhaps,  the  thyroid  gland.  This 
unusual  capacity  explains  the  frequent  occurrence  of  hemor- 
rhagic infarctions  of  the  spleen.  The  splenic  vein  is  also  remark- 
able for  its  uncommon  size.  It  appears  from  the  observations 
of  Haller,  Wintringham,  and  Giesker,  that  the  calibre  of  the 
splenic  vein  increases  in  a  striking  degree  with  years— in  adults 
up  to  five  times  the  circumference  of  the  artery.  This  fact  may 
be  explained  on  purely  mechanical  grounds,  by  the  considerable 
dilatation  which  this  fine  and  thin-walled  vein  undergoes  when- 
ever digestion  is  going  on,  and  especially  with  every  congestive 
condition  of  the  spleen. 

The  interior  of  the  spleen  is  separated  by  its  blood-vessels 
into  tolerably  regular  divisions.    The  pathological  anatomist 
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gets  a  clear  view  of  tliis  in  certain  peculiarly  limited  affections 
of  the  spleen. 

The  independence  of  the  single  vascular  districts  can  be 
proved  by  injection  after  the  manner  of  Billroth,  since  from  one 
arterial  branch  only  a  corresponding  part  of  the  spleen  can  be 
filled.  The  last  kind  of  distribution  of  the  splenic  arteries  is 
formed  by  the  so-called  penicilli ;  each  penicillus,  with  the  cor- 
responding veins,  forms  a  closed  and  independent  vascular  sys- 
tem. Thus  the  spleen  is  divided  into  a  number  of  separate 
parts,  or,  so  to  speak,  lobes  and  lobules.  The  lobular  form 
becomes  apparent  chiefly  when  the  spleen  is  enlarged. 

In  near  relation  to  the  finest  arterial  branches  stand  the 
splenic  corpuscles,  splenic  vesicles,  or  Malpighian  vesicles.  On 
section  of  the  spleen,  these  can  generally  be  perceived,  even  with 
the  naked  eye,  as  round,  white  bodies.  They  have  an  average 
size  of  a  sixth  of  a  line.  On  a  more  careful  examination,  it  can 
be  seen  that  these  are  situated  on  the  smallest  arterial  branches, 
like  berries.  They  appear  like  a  thickening  of  the  connective- 
tissue  coat  of  the  arteries.  In  their  interior  they  contain  lymph- 
cells  of  various  sizes,  imbedded  in  a  fine,  fibrous  net- work,  and 
also,  like  the  follicles  of  the  lymph-gland,  a  delicate  capillary 
net-work. 

In  order  to  understand  many  pathological  processes  of  the 
spleen,  these  prominent  points  must  be  borne  in  mind  :  that  the 
splenic  arteries  branch  according  to  the  anatomical  arrangement 
just  described  ;  that  they  support  the  berry-like  appendages,  the 
Malpighian  corpuscles,  and  finally  break  up  into  tufts  of  very 
fine  branches,  the  so-called  penicilli,  which  then  pass  into  the 
true  capillaries.  According  to  Billroth' s  investigations,  the 
capillaries  are  in  direct  communication  with  the  veins,  and  pass, 
usually  at  right  angles,  into  the  veins  of  the  cavernus  sinus. 
Billroth  named  the  structure  which  Grolie,  Beer,  and  Key  call 
splenic  canals,  cavernous  splenic  vein-sinuses,  in  order  to  distin- 
guish them  from  other  splenic  veins  which  possess  a  peculiar 
structure. 

Wilhelm  Mueller  has  arrived  at  other  results  from  his  investi- 
gations, which  were  made  upon  a  large  number  of  species  from 
all  classes  of  vertebrates.   He  separates  two  constituents  of  the 
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splenic  parenchyma— one  wliitish,  connected  with  the  various 
parts  of  the  arterial  system,  which  he  calls  the  parenchyma  of 
the  arterial  sheath  ;  and  another,  brownish  red,  rich  in  blood— 
the  true  pulp.  The  first  parenchyma  has  the  structure  of  the 
follicular  apparatus  of  the  intestine— in  particular,  the  so-called 
conglomerate  glandular  substance.  The  pulp,  on  the  contrary, 
which  fills  uniformly  the  interior  of  the  capsule  and  the  inter- 
spaces of  the  trabecules, is  formed  of  cells  which  correspond  with 
the  lymph-corpuscles.  Instead  of  the  venous  sinus  of  Billroth, 
Mueller  supposes  an  "intermediate  blood-channel"  of  the  pulp 
— a  system  interposed  between  the  capillary  vessels  and  the  com- 
mencement of  the  veins,  in  which  the  blood  moves  in  channels 
without  walls.  From  the  intermediate  channels  the  blood  is 
again  collected  into  the  broken  beginnings  of  the  venous  system, 
since  the  walls  of  the  venous  radicles  proceed  from  the  pulp- 
tissue,  and  thus  the  blood  comes  into  many  and  close  relations 
with  the  anatomical  elements  of  the  pulp. 

On  the  basis  of  his  anatomical  investigations,  Wilhelm  Muel- 
ler ascribes  to  the  spleen  the  function  of  constantly  carrying  on  a 
new  formation  of  colorless  blood-corpuscles,  and  steadily  supply- 
ing them  to  the  current  of  blood.  He  com^Dares  the  structure  of 
the  spleen  to  that  of  the  lymphatic  gland,  in  which  the  lymph- 
stream  is  replaced  by  the  blood-stream,  the  vasa  afferentia  and 
efferentia  by  the  arteries  and  veins. 

An  excellent  authority.  Max  Scliultze,  after  seeing,  in  Jena, 
Wilhelm  Mueller's  large  collection  of  natural  and  artificial  injec- 
tions of  the  spleens  of  various  animals,  has  recognized  Mueller's 
view  as  the  correct  one,  that  the  blood  in  the  red  splenic  pulp, 
instead  of  flowing  in  closed  capillaries,  finds  its  way  in  the 
spongy  connective  substance  just  as  the  lymph  does  in  the 
lymph-glands. 

Besides  this  anatomical  foundation,  the  view  that  the  spleen 
is  a  place  for  the  formation  of  colorless  blood-corpuscles  is  sup- 
ported by  a  great  number  of  physiological  experiments  as  well  as 
pathological  facts.  Our  knowledge  of  the  influence  of  the  spleen 
upon  the  constitution  of  the  blood  has  been  materiall}^  advanced 
by  Virchow's  discovery  of  splenic  leucocythemia.  It  fully  con- 
firms the  changes  which  have  been  found  in  the  normal  blood  of 
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the  splenic  vein.  It  has  been  often  proved  that  the  blood  of  the 
splenic  vein  contains  a  great  excess  of  colorless  cells. 

In  order  to  understand  the  otlier  functions  of  the  spleen,  the 
experiment  of  its  extirpation  has  often  been  made  upon  animals 
bv  Dupuytren,  A.  S.  Schultze,  Bardeleben,  Czermak,  Hyrtl, 
Fuehrer  and  Ludwig,  Gerlach,  M.  Schiff,  Lusanna,  and  others, 
and  the  most  various  results  have  been  observed.  Lately  I  have 
turned  my  attention  to  the  same  subject,  in  my  monograph 
upon  leucocythemia ;  my  numerous  experiments  are  carefully 
described  and  all  the  earlier  views  considered.  I  will  content 
myself  with  communicating  the  conclusions  from  my  experi- 
ments in  the  following  propositions  : 

I.  The  spleen  is  not  absolutely  necessary  for  the  life  of  the 
animal. 

II.  After  extirpation,  as  well  as  after  artificially  induced  atro- 
phy of  the  spleen,  its  function  is  assumed  by  the  other  lymphatic 
glands.  The  osseous  marrow  appears  to  have  played  an  important 
rule.  Striking  changes  were  found  in  it  a  long  time  after  extir- 
pation of  the  spleen,  just  as  in  leucocythemia. 

III.  The  vicarious  activity  of  these  lymphatic  organs,  which, 
appears  to  be  dependent  upon  many  external  influences,  is  not 
always  a  complete  one,  since,  especially  in  the  first  months 
after  extirpation  or  artificially  induced  atrophy  of  the  spleen,  a 
changed  constitution  of  the  blood  is  found.  An  immediate  influ- 
ence of  the  spleen  upon  the  formation  of  the  blood  may,  there- 
fore, be  supposed,  and  in  particular  on  the  new  formation  of 
white  as  well  as  of  red  blood-corpuscles. 

IV.  The  spleen  exercises  no  influence  upon  gastric  and  pan- 
creatic digestion  ;  the  voracity  of  animals  deprived  of  their  spleen, 
which,  together  with  chemical  analysis,  has  been  assumed  as 
proof  of  such  influence,  does  not  exist  as  a  constant  symptom. 

Etiology  of  Diseases  of  the  Spleen  in  General. 

It  is  desirable  to  be  able  to  begin  the  etiology  of  diseases  with 
accurate  data  in  regard  to  their  geographical  distribution.  The 
historico-geographical  pathology  of  Prof.  A.  Hirsch  testifies  that 
we  have  as  yet  little  information  in  this  direction  concerning  dis- 
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eases  of  the  spleen.  The  geograpliy  of  splenic  diseases,  as  a 
whole,  is  there  treated  from  three  points  of  view  ;  the  following 
data  are  chiefly  taken  from,  this  work. 

This  distinguished  observer  correctly  remarks  that  the  geog- 
raphy of  splenic  diseases  is  only  of  interest  so  far  as  they  occur 
in  the  form  of  acute  or  chronic  tumor  of  the  spleen  as  a  concomi- 
tant or  consecutive  disease  of  maharial  fever ;  or,  independently 
of  this,  are  more  or  less  widely  distributed  in  the  form  of  idio- 
pathic malarial  affections  in  all  the  regions  where  malarial  fevers 
prevail  to  a  great  extent.  The  geographical  distribution  of  this 
most  frequent  form  of  splenic  affection  coincides  pretty  accurately 
with  the  occurrence  of  malarial  fevers.  The  severity  and  extent 
of  the  two  classes  of  affection  everywhere  correspond,  and  there- 
fore the  interest  which  physicians  take  in  diseases  of  the  spleen 
usually  varies  with  their  place  of  residence. 

In  the  great  swampy  regions  of  tropical  and  subtropical  coun- 
tries, especially  in  nearer  and  farther  India,  we  And  tumors  of 
the  spleen  in  their  highest  development.  Similar  reports  in 
regard  to  its  endemic  occurrence  come  from  the  Indian  Archi- 
pelago, from  Arabia  and  Egj^pt,  from  the  islands  on  the  east 
coast  of  Africa,  from  the  west  coast  of  Africa,  from  Algiers,  Bra- 
zil, Cayenne,  Central  America,  etc.  Tumors  of  the  spleen  aris- 
ing from  malaria  form  an  important  feature  in  the  statistics  of 
disease  in  regions  with  only  a  warm  climate — as  along  the  coast 
of  Sja'ia,  in  Turkey,  in  Greece,  the  Danubian  lowlands  of  Hun- 
gary, in  Moldavia,  and  in  Italy.  We  know  in  particular  of  Ital}^, 
whose  climate  has  undergone  no  essential  variations  in  the  course 
of  time — where  the  same  Lombard  and  Pontine  Marshes,  which 
long  ago  wrought  destruction,  still  engender  malaria  and  inter- 
mittent fever,  that  diseases  of  the  spleen  were  frequently  ob- 
served by  the  Roman  physicians,  perhaps  even  more  frequently 
than  at  the  present  day.  Plautus  describes  admirably  the  suffer- 
ings arising  from  hypertrophy  of  the  spleen,  Celsus  and  Scribo- 
nius  Largus  mention  a  large  number  of  medicines  and  com- 
pounds "ad  lienosos." 

Even  in  higher  degrees  of  latitude,  especially  in  the  marshy 
districts  of  France  and  the  Netherlands— the  low-lying  plains  of 
Germany  and  Russia,  the  occurrence  of  diseases  of  the  spleen 
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may  fairl}^  be  called  endemic.  In  order  to  form  an  opinion  upon 
the  extent  of  their  distribution,  we  are  here  referred  to  the 
numerous  reports  upon  the  endemic  and  epidemic  prevalence  of 
malarial  fever.  In  these,  tumors  of  the  spleen  are  everywhere 
referred  to  as  more  or  less  permanent  remains  of  that  fever, 
and  as  the  source  of  the  dropsies  so  frequent  there. 

Climate.  Weatlier.    Condition  of  the  Soil. 

Tlie  influence  which  climate,  weather,  and  conditions  of  the 
soil  exercise  upon  tumors  of  the  spleen  is  partly  explained  by 
the  close  relations  they  bear  to  intermittent  fever ;  more  com- 
plete information  cannot  yet  be  given  upon  this  point. 

A  certain  immunity  from  malarial  fever  was  formerly  said  by 
some  observers  to  be  enjoyed  by  indigenous  populations,  particu- 
larly the  negro  race,  but  Sigaud  has  found  tumors  of  the  spleen 
exceedingly  frequent  among  the  negroes  brought  from  the  west 
coast  of  Africa  to  South  America.  Henderson  remarks  that  in 
some  highly  malarious  regions  of  Hindostan  every  third  person 
has  a  tumor  of  the  spleen.  Twining  and  others  express  them- 
selves to  the  same  effect. 

Sex,  Age,  Diet,  and  Drink. 

Observations  up  to  the  present  time  have  shown  that  just  as 
no  distinctions  of  race  exist  in  this  point,  so  no  age,  neither  sex, 
nor  position  is  free  from  diseases  of  the  spleen.  They  occur  as 
well  in  the  male  as  in  the  female  sex,  from  the  tenderest  nursling 
to  extreme  old  age,  and  in  nearly  all  ranks,  from  the  poorest 
day-laborer  to  the  millionaire. 

In  regard  to  sex,  the  male  appears  to  be  more  frequently 
affected  than  the  female.  Among  the  sixteen  cases  of  splenic 
leucocythemia  observed  by  me,  four  patients,  or  one-fourth,  were 
of  the  female  sex.  And  although  diseases  of  the  spleen,  in  con- 
sequence of  endemic  influences,  may  be  almost  equally  frequent 
in  the  two  sexes  in  many  regions,  yet  at  other  times  the  dispos- 
ing causes  in  man  are  very  different  from  those  in  women.  Dis- 
turbances of  the  sexual  functions  in  the  latter  have  an  unmis- 


358 


MOSLER. — DISEASES  OF  THE  SPLEEN". 


takable  influence  upon  tlie  occurrence  of  diseases  of  the  spleen. 
Ballonius '  and  Portal '  have  frequently  observed  enlargement  of 
the  spleen  after  suppression  of  the  menses. 

In  diseases  of  the  female  sexual  organs,  if,  in  addition  to  a 
splenic  tumor,  a  slight  increase  of  the  white  blood-corpuscles  is 
found,  continued  treatment  is  necessary  to  prevent  actual  leuco- 
cytlieniia. 

In  a  girl  of  eighteen  years  I  was  successful  in  relieving  a  splenic  tumor,  occur- 
ring witli  amenorrlioea,  as  well  as  the  leucocytosis,  only  by  the  long-continued  use  of 
quinine  and  iron. 

Among  the  twenty-one  cases  of  leucocythemia  which  have  come  under  niy  ob- 
servation, which  were  chiefly  of  the  splenic  form,  there  were  in  all  sixteen  in  which 
anomalies  in  the  function  of  the  sexual  organs  were  present. 

Every  age  gives  opportunity  for  observing  affections  of  the 
spleen.  Wrisberg  mentions  an  enlargement  of  the  spleen  even 
in  utero.  Since  the  spleen  in  the  foetus  has  arrived  at  only  a 
very  low  stage  of  development,  such  cases  are  very  rare.  In  the 
first  year  of  life,  on  the  contrary,  splenic  derangements  of  vari- 
ous kinds  occur  much  more  frequently,  as  a  consequence  of 
scrofulosis,  syphilis,  rachitis,  intermittent.  We  can  speak  of 
the  inheritance  of  diseases  of  the  spleen  only  so  far  as  the  dis- 
eases named  above  are  hereditary. 

The  spleen,  like  the  digestive  organs  in  general,  shows  a  spe- 
cially great  susceptibility  to  disease  in  the  middle  years  of  life. 
All  kinds  of  splenic  affections  occur  frequently  at  this  period. 
Many  causes  are  assigned  for  this,  even  the  influence  of  particu- 
lar articles  of  diet.  Hippocrates  *  in  one  place  charges  the  exces- 
sive use  of  fresh  figs,  of  too  much  fruit,  grapes,  and  new  wine 
with  causing  dropsy ;  in  another  place,  the  free,  abundant  use 
of  raw  vegetables,  with  much  water-drinking,  with  being  a  dis- 
posing cause  of  induration  of  the  spleen.  Such  kinds  of  food  as 
are  coarse  and  tough,  and  consequently  remained  undigested  a 
long  time  in  the  stomach,  were  said  to  dispose  to  splenic  affec- 
tions. 


»  De  morbis  mulier.  et  virgin.  T.  IV.  p.  46.  C'pp.  ed.  Venct.  1736. 
'  Sur  la  nature  et  le  trait,  de  quelques  maladies,  p.  36.  192. 
'  De  internis  affectionibus.  T.  II.  p.  473.  Cpp.  edit.  Kuehn. 
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The  connection  of  the  spleen  with  the  digestive  organs  is 
anatomically  proved :  disturbances  of  the  digestion  react  upon 
it ;  congestive  swellings  occur  in  it  in  consequence  of  affections 
of  the  stomach  and  liver  ;  hence,  it  may  be  supposed  that  articles 
of  food  hard  to  digest,  or  indigestible,  cause  affections  of  the 
spleen ;  no  further  influence  is  yet  known — the  same  thing  is 
true  of  drinks.  In  gluttons  and  drunkards  the  older  physicians 
mention  various  diseases  of  the  spleen. 

Dobson  usually  found  a  considerable  swelling  of  the  spleen 
in  persons  who  were  in  the  habit  of  drinking  ale  or  porter  to 
excess.  The  drunkards'  dyscrasia  was  said  to  be  followed,  ac- 
cording to  the  degree  of  its  development,  sometimes  by  simple 
swelling  of  the  spleen,  sometimes  by  swelling  with  softening,  in 
other  cases  by  atrophy  or  cancerous  degeneration  ;  we  are  not  as 
yet  acquainted  with  any  irritating  or  relaxing  influence  of  alco- 
hol upon  the  spleen.  Diseases  of  the  spleen  occur  in  drunkards 
secondarily  to  affections  of  the  liver  in  the  form  of  congestive 
swellings,  or  in  consequence  of  the  general  cachexia  in  the  form 
of  amyloid  degeneration. 

Bad  drinking  water  and  water  from  the  springs  of  swampy 
and  marshy  regions  were  looked  upon  as  causes  of  swellings  of 
the  spleen  even  in  the  medical  w^ritings  of  Grecian  antiquity,  in 
the  works  of  Hippocrates  and  Galen ;  modern  times  have  con- 
firmed this  view.  The  formation  of  acute  tumors  of  the  spleen 
after  the  use  of  such  water  is  directly  proved. 

Intermittent  fever,  with  its  specific  enlargement  of  the  spleen,  has  been  fre- 
quently observed  after  the  use  of  drinking  water  with  which  decomposed  organic 
substances  have  been  mingled.  In  August,  1872,  a  great  part  of  the  population  of 
Lausen,  a  little  village  in  the  Canton  of  Basle,  were  attacked  with  abdominal 
typhus  80  suddenly  and  in  so  astonishingly  short  a  time,  that  it  was  at  once  clear 
to  evei7  unprejudiced  person  that  all  these  cases  must  liave  been  produced  by  one 
and  the  same  cause  acting  at  the  same  time  upon  all.  There  had  never  been  an 
epidemic  of  typhus  in  Lausen  within  the  memory  of  man,  and  for  many  yeara  not 
a  single  case  of  this  disease  had  been  observed,  and  thus  neither  the  air  nor  the  soil 
could  be  accepted  as  a  carrier  of  the  poison;  but  the  drinking  water  was  clearly 
proved  to  be  such  by  Dr.  A.  A.  Hacgler,  in  Basle,  in  a  way  that  is  very  instructive 
for  the  study  of  our  question.  Tlius  it  was  clearly  shown  that  tumors  of  the  spleen 
may  arise  from  the  use  of  polluted  drinking  water.  The  epidemic  of  abdominal 
typhus  in  Lausen  was  the  consequence  of  infection  of  the  drinking  water  by  typhoid 
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dejections,  which  mingled  with  manure ;  the  drainings  of  privies  and  other  decom- 
posing organic  matters  had  been  admixed  in  Furlen  with  tlie  brook  which  ran 
down  the  valley.  Similar  interesting  observations  in  Zurich  and  Berne  have  been 
communicated  by  Biermer.  These  are  important  facts  in  regard  to  the  origin  of 
tumors  of  the  spleen  by  infection  from  the  gastro-intestiual  mucous  membrane. 

LEEDS  cS<.WF:ST-RlbilsIG 

....,....u/w.      JiHTY  Infectious  Diseases. 

In  most  of  these  the  spleen  appears  to  be  the  most  interesting, 
if  not  the  most  important  organ ;  the  typical  course  of  many- 
fevers  is  perhaps  explained  by  its  behavior.  It  has  been  long 
known  that  many  acute  diseases  are  accompanied  by  enlarge- 
ment of  the  spleen.  Its  relation  to  precise  stages  and  to  definite 
processes  therein  is  to  be  determined  by  future  inquiries  ;  unfor- 
tunately, a  more  accurate  insight  into  the  minute  anatomical 
changes  of  the  acutely  enlarged  spleen  is  as  yet  wanting.  Our 
knowledge  of  the  manner  of  its  development  has  been  recently 
increased  by  experiments.  Since  Ponfick  directly  proved  the 
retentive  function  of  the  spleen  in  relation  to  granular  coloring 
matters — cinnabar,  India  ink — which  were  artificially  introduced 
into  the  circulation,  it  is  less  mysterious  why  a  large  number  of 
so-called  dyscrasic  diseases,  acute  as  well  as  chronic,  intermit- 
tent fever,  typhous,  puerperal,  pysemic  processes,  acute  exan- 
themata, syphilis,  tuberculosis,  are  accompanied  by  tumors  in 
the  spleen. 

Birch-Hirschfeld  has  alreadj^  demonstrated,  in  regard  to  the 
carriers  of  contagion,  facts  similar  to  those  connected  with  the 
coloring  matters.  When  he  injected  into  the  blood  of  a  i-abbit 
two  to  ten  grammes  of  blood  which  had  stood  in  a  room  for  five 
days  and  had  then  been  filtered,  the  white  blood-corpuscles 
immediately  took  up  the  micrococci  in  great  number  ;  afterwards 
the  spleen  retained  in  its  pulp-cells  a  part  of  the  micrococci,  and 
when  a  considerable  number  of  the  latter  were  present,  a  decided 
swelling  of  the  spleen  took  place.  Davaine  has  alread}^  stated 
that  the  bacteridia  in  malignant  pustule  were  found  in  special 
abundance  in  the  spleen.  In  a  iiy^emic  enlargement  of  the  spleen 
examined  a  short  time  after  death,  Birch-Hirschfeld  found 
enlargement  of  the  pulp-cells,  and  micrococci  within  them;  in 
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puerperal  fever  also  lie  has  found  exactly  tlie  same  thing,  en- 
largement of  the  pulp-cells  and  micrococci  within  them.  The  con- 
dition described  seems  to  speak  in  favor  of  the  view  that  these 
spleen  enlargements  are  dei:)endent  upon  the  presence  of  micro- 
cocci in  the  blood. 

In  typhoid  it  is  probable,  but  not  yet  positively  proved  ;  the 
most  interesting  discovery  which  has  been  lately  made  in  this 
direction  is  the  demonstration  by  Obermeier,  of  the  occurrence  of 
spiral  vibrio-like  threads  in  the  blood  of  patients  with  recurrent 
fever,  and  indeed  only  during  the  febrile  access  ;  whereas  in  the 
time  between  the  attacks  of  fever,  that  is,  in  the  non-febrile 
period,  these  organisms  were  entirely  wanting. 

As  is  known,  Salisbury  long  ago  expressed  the  view  that 
intermittent  fever  also  was  caused  by  fungi.  Now,  since  Pon- 
fick  has  proved  that  the  spleen  is  a  filter  for  small  corpuscular 
admixtures  in  the  blood,  filters  from  the  blood  the  granules  cir- 
culating in  it,  and  retains  them  itself,  it  is  not  difl[icult  to  ima- 
gine that,  since  the  spleen  retains  the  fever-producing  organisms 
also,  the  typical  febrile  attacks  are  produced  by  a  periodical 
outstraining  of  these  organisms  or  their  germs  from  the  spleen. 
A  febrile  attack  would  then  always  occur  when  the  development 
of  these  organisms  had  exceeded  the  capacity  of  the  spleen. 

Since  this  path  of  inquiry  has  been  marked  out,  we  can  cer- 
tainly hope  in  the  immediate  future  for  further  information  on 
the  interesting  question  of  the  connection  of  infectious  diseases 
and  enlargement  of  the  spleen,  especially  the  mode  of  origin  of 
the  latter.  Is  it  not  possible  that  other  poisons,  and  medicinal 
substances  also,  which  are  received  into  the  blood,  are  floated 
into  the  spleen  and  there  retained  ? 


Medicines.    Poisons.    Nervous  Influence.  Congestion. 

Unfortunately,  we  are  not  in  a  position  to  mention  the  names 
of  those  substances  after  the  use  of  which  a  permanent  or  tem- 
porary change  of  the  spleen  may  be  perceived. 

According  to  the  older  statements,  mercury  is  said  to  act 
injuriously  on  the  spleen.    "A  great  disposition  to  obstructions 


362 


MOSLER. — DISEASES  OF  THE  SPLEEN". 


of  the  spleen  was  said  to  arise  from  the  use  of  large  quantities 
of  mercury"  (Heinricli). 

Since  Ponfick's  discovery  it  is  not  in  the  least  improbable 
that  quicksilver  also  may  be  deposited  from  the  blood  in  the 
spleen  and  retained  therein.  As  is  well  known,  Overbeck,  in 
opposition  to  Bonders  and  Baerensprung,  has  confirmed  the  fact 
discovered  by  Oesterlen,  Voit,  and  others,  that  metallic  mercur}'', 
either  rubbed  in,  in  the  form  of  mercurial  ointment,  or  from 
the  intestinal  canal,  forces  its  way  through  the  tissues,  and  is 
not  simply  absorbed  as  an  oxide.  He  found  it  after  inunctions 
upon  animals  in  the  corium,  subcutaneous  cellular  tissue,  in  the 
liver,  in  the  kidneys,  in  the  intestinal  canal.  In  man  also  mer- 
curj^  was  demonstrated  by  the  microscope,  after  a  previous 
inunction  treatment,  in  the  secretions  and  excretions.  A  reten- 
tion of  the  mercury  in  the  spleen  is  not  mentioned  in  these  state- 
ments. So  far  I  have  not  succeeded  in  finding  special  morbid 
changes  in  the  spleen  in  chronic  mercuriaUsm.  Nothing  more 
precise  is  known  about  the  morbific  action  of  other  drugs ;  unfor- 
tunately, no  special  attention  has  so  far  been  directed  to  this 
point. 

Since  the  volume  of  the  spleen  depends  on  its  richness  in 
blood,  which  is  a  consequence  of  the  greater  or  less  contraction 
of  its  vessels,  and  therefore  stands  in  connection  with  the  ner- 
vous system,  it  may  be  suspected  that  some  drugs  and  poisons 
may  in  this  way  give  rise  to  tumors  of  the  spleen. 

A  direct  paralyzing  influence  of  certain  substances  on  the 
vaso-motor  nerves  and  on  the  vaso-motor  centre,  producing  a 
dilatation  of  the  peripheral  vessels,  has  been  frequently  deter- 
mined by  the  latest  inquirers  in  this  department. 

In  cases  where,  at  the  same  time,  the  central  organ  of  the 
vascular  system  is  found  in  a  condition  of  debility,  so  that  the 
movement  of  the  blood,  and  especially  the  blood-pressure,  seem 
to  be  particularly  affected,  the  dilatation  of  the  peripheral  ves- 
sels is  still  more  clearly  marked.  The  influence  which  these 
substances  exert  would  probably  have  an  indirect  action  upon 
the  volume  of  the  spleen.  The  latest  experimental  investigations 
in  regard  to  the  spleen  give  some  ground  for  such  a  supposition. 
Observations  at  the  bedside  have  shown  that  obstructions  in  the 
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portal  circulation,  by  diseases  of  the  portal  vein  itself,  its  sur- 
roundings, and  its  capillary  distribution  within  the  liver,  anom- 
alies of  menstruation  and  the  cessation  of  hemorrhoidal  bleed- 
ing, act  indirectly  upon  the  spleen  by  overloading  the  portal 
system.  Obstructions  to  the  circulation  produced  by  diseases 
of  the  heart,  of  the  great  vessels,  and  of  the  lungs,  have  less 
influence.  / 

I  have  often  clearly  convinced  myself  in  numerous  vivisec- 
tions, how  rapidly  a  pressure  on  the  splenic  vein  distends  the 
spleen  to  an  enormous  extent.  If  it  lies  only  for  a  short  time  in 
front  of  the  abdominal  walls,  the  pressure  exercised  thereby  soon 
gives  rise  to  a  considerable  congestive  tumor. 

The  same  appearance  has  been  several  times  observed  by  me 
after  cutting  the  visible  nerves  of  the  spleen.  Even  during  the 
operation  this  organ  enlarged  to  more  than  double  its  former 
volume,  and  became  of  a  dark  bluish  red  color ;  it  could  no 
longer  be  replaced  through  the  original  abdominal  wound,  which 
had  to  be  enlarged  for  this  purpose. 

In  such  cases  the  autopsy  disclosed  after  several  months  a 
tumor  of  the  spleen,  which  was  distinguished  by  a  vessel  running 
the  whole  length  of  the  parenchyma,  enlarged  to  the  size  of  a 
goose-quill,  having  thickened  walls  and  containing  a  thrombus. 

By  these  experiments  the  influence  of  the  nerves,  which,  in 
medical  practice  is  frequently  not  very  manifest  in  the  origin  of 
affections  of  the  spleen,  is  placed  in  a  clear  light.  Oehl*  has 
lately  observed  that,  under  the  influence  of  irritation  of  the  va- 
gus, a  contraction  of  the  trabecuUe  occurs,  giving  rise  to  a  granu- 
lated appearance  of  the  surface  of  the  organ.  Oehl  suggests  the 
inquiry — which  he  is  inclined  to  answer  in  the  affirmative — 
whether  the  enlargements  of  the  spleen  occurring  in  swampy 
regions  may  not  be  referred  to  paralysis  of  the  muscular  ele- 
ments, in  consequence  of  frequently  occurring  and  long  enduring 
deficiency  in  innervation. 

Dr.  von  Tarchanoff  has  also  communicated  some  interesting 
experiments  in  regard  to  leucocythsemia  (Vol.  VIII.  of  Pflueger's 
Archiv). 


'  Zur  Physiologie  der  Milz  von  Prof.  E.  Oe?d  (Gazz.  Lomb,  9,  10.  1808.) 


364 


MOSLER, — DISEASES  OF  THE  SPLEEN. 


By  irritation  of  the  central  extremities  of  the  nervus  vagus  with  tlie  inducecT 
current,  a  vigorous  contraction  of  the  spleen  of  about  one  to  two  ctms.  could  be 
produced.  Irritation  of  the  peripheral  end  gave  rise  to  a  scarcely  perceptible  con- 
traction of  the  organ.  The  most  decided  action  occurred  after  irritation  of  the 
medulla  oblongata  if  tlie  splanchnic  nerves  were  completely  intact:  the  spleen 
changed  its  color  and  density,  and  became  slaty-gray,  and  very  hard.  The  dimi- 
nution of  the  size  of  the  spleen  proved  to  be  an  effect  of  the  contraction  of  the 
splenic  vessels,  wliich  depends  on  an  immediate  irritation  of  the  vaso-motor  centre, 
or  upon  its  irritation  through  sensitive  nerves. 

After  section  of  the  splenic  nerves  TarchanofE  observed  the  same  changes  of  the 
spleen  which  I  have  described  above.  On  the  second,  third,  and  fourth  days  after 
this  operation  lie  determined  a  distinct  increase  in  the  white  corpuscles  in  a  speci- 
men of  blood  taken  from  the  ear  of  the  animal;  it  was,  however,  only  of  short  du- 
ration— so  soon  as  the  seventh  day  after  the  section  of  tlie  nerves  their  number  was 
normal.  The  changes  in  the  dimension  of  the  spleen  went  parallel  with  this  appear- 
ance. 

After  the  sections  of  the  spleen-nerves  which  I  observed  and  described  in  niy 
monograph  on  leucaemia,  I  did  not  succeed  in  determining  a  distinct  increase  in  the 
white  blood-corpuscles, 

Tarclianoff  considers  liis  observation  as  a  new  proof  that  the 
spleen  is  an  organ  which  makes  white  blood-corpuscles,  and  also 
that  leucaemia  can  originate  as  a  consequence  of  a  change  of  the 
nervous  activity  in  the  animal  body. 

In  the  special  portion  of  this  article  I  will  treat  more  minutely 
the  etiology  of  the  separate  diseases  of  the  spleen,  and  show 
what  processes  in  the  spleen  may  be  generated  by  diseases  of  the 
heart  and  of  the  vascular  system,  especially  by  endocarditis,  and 
fibrinous  coagulation  in  the  arteries  and  veins,  and  also  which 
diseases  can  occur  from  extension  of  inflammation  from  neigh- 
boring organs,  or  from  serious  traumatic  injuries  in  the  neighbor- 
hood of  the  spleen. 

Symptomatology  and  General  Diagnosis. 

Every  experienced  physician  knows  that  diseases  of  the  spleen 
form  a  particularly  dark  and  difficult  region  of  pathology.  Not- 
withstanding the  immense  impulse  which  medical  science  has 
received  from  physiology  and  pathological  anatomy,  striking 
abnormities  of  the  spleen  are  still  frequently  observed  for  the 
first  time  on  the  post-mortem  table,  without  any  affection  of  the 
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spleen  having  been  suspected  during  life,  or  still  less  any  special 
symptom  for  the  particular  kijid  of  disease  having  been  present. 
The  older  physicians  have  often  fallen  into  the  opposite  error ; 
with  a  sort  of  predilection  they  have  diagnosticated  diseases  of 
the  spleen,  and  directed  their  treatment  towards  them  in  cases 
wliere  no  organic  disease  of  the  spleen  has  existed.  As  a  rule 
they  were  deceived  by  a  group  of  symptoms  which  took  their 
origin  in  the  neighboring  organs.  Previous  to  a  thorough  knowl- 
edge of  physical  diagnosis  the  deficiency  in  pathognomonic 
symptoms  of  diseases  of  the  spleen  was  so  much  the  more  per- 
ceptible, since  a  functional  disturbance  of  the  spleen  is  especially 
difficult  to  recognize  as  such  ;  we  need  not,  therefore,  wonder 
that  the  array  of  symptoms  from  which  the  older  physicians 
made  the  general  diagnosis  of  the  affections  of  the  spleen  was  a 
very  vague  one.  They  were  uncomfortable  sensations  of  pain  in 
the  left  hjT'pochondrium  ;  sympathetic  pains  in  more  distant 
parts  ;  so-called  positive  results  of  local  examination  ;  prevailing 
affections  of  the  left  side  ;  functional  disturbances  of  the  gastric, 
the  respiratory,  the  circulatory,  and  the  sexual  organs ;  abnor- 
mal composition  of  the  blood,  making  itself  manifest  by  changes 
of  the  color  of  the  skin  ;  various  forms  of  eruption  ;  ulcerations; 
hemorrhoids ;  hemorrhages ;  melsena  ;  anomalies  of  the  urinary 
secretion  ;  and  hnally,  various  reflex  disturbances  in  the  nervous 
system,  and  in  particular  a  special  mental  disposition.  After 
this  it  is  easily  conceivable  that,  previous  to  a  thorough  realiza- 
tion of  the  methods  of  physical  examination,  an  accurate  symp- 
tomatology of  affections  of  the  spleen  was  impossible. 

I  consider  it  even  now  by  no  means  an  easy  task  to  state  in 
their  totality  the  symptoms  occurring  in  diseases  of  the  spleen, 
and  fix  the  diagnostic  value  of  the  individual,  local,  and  general 
signs. 

Local  Sensations  in  the  Neigliborliood  of  the  Spleen. 

It  cannot  be  denied  that  affections  of  the  spleen  can  be  con- 
nected with  morbid,  more  or  less  painful  sensations  ;  considerable 
clinical  experience  has,  however,  taught  me  that  these  phenom- 
ena are  usually  wanting.    In  hardly  one-sixth  of  all  the  cases 
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observed  by  me  did  any  local  abnormal  sensations  give  rise  to 
suspicion  of  the  seat  of  the  disease.  The  sensation  so  frequently 
spoken  of  as  pain  in  the  spleen,  or  stitch  in  the  spleen,  arises,  as 
a  rule,  from  affections  of  the  pleura,  of  the  peritoneum,  from  the 
diaphragm,  from  the  heart,  stomach,  intestines,  or  other  neigh- 
boring organs.  One  would  be  specially  mistaken  if  he  expected 
to  find  them  with  greater  certainty  in  acute  affections  of  the 
spleen  than  in  chronic.  The  older  pathology  could  at  any  rate 
make  very  precise  rules  :  "  the  pains  in  acute  splenitis  are  per- 
sistent, severe,  and  stabbing,  less  severe  and  dull  in  the  chronic, 
lingering  inflammation.  An  inflammation  of  the  upper  half, 
immediately  pressed  upon  by  the  diaphragm,  removes  the  pain- 
ful sensation  more  upward,  while  an  inflammation  of  the  lower 
half  has  necessarily  an  opposite  result"  (Heinrich). 

Although  I  have  observed  with  particular  attention  a  large 
number  of  persons  suffering  with  diseases  of  the  spleen,  I  have 
not  succeeded  in  confirming  the  statements  made  above  ;  this 
may  be  partly  due  to  the  fact  that,  since  the  diagnosis  has 
become  more  accurate,  diseases  of  the  spleen  in  general,  and 
inflammations  in  particular,  are  more  seldom  observed.  Besides 
this,  the  latter  usually  occur  only  secondarily,  as  so-called  me- 
tastatic forms,  and  give  rise  to  no  subjective  symptom,  except 
suppuration,  and  consequently  to  no  abnormal  sensations  in  the 
region  of  the  spleen. 

As  Hamernik  has  already  suggested  in  the  Prager  Yiertel- 
jahrschrift.  1846.  II.  S.  40,  it  is  highly  probable  that  the  spleen, 
as  an  organ  consisting  almost  entirely  of  vessels,  possesses  a  low 
degree  of  sensibility.  It  is  not,  to  be  sure,  wanting  in  nerves ;  these 
come  from  the  splenic  plexus  surrounding  the  splenic  artery  in 
two  or  three  main  branches,  and  continue  into  the  interior  of  the 
organ  upon  the  arteries,  with  one  or  two  here  and  there  con- 
necting branches.  In  animals  they  can  be  followed  far  into  the 
spleen.  Koelliker  has  frequently  seen  them,  with  the  help  of  the 
microscope,  upon  the  arteries  which  bear  Malpighian  corpuscles ; 
hence  it  is  explained  why,  after  section  of  all  the  nerves  visible 
in  the  hilus  of  the  spleen,  we  observe  as  principal  effect  a  decided 
increase  in  the  volume  of  the  spleen.  During  the  section,  the 
animals  gave  evidence  of  acute  pain.    The  same  thing  happened 
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when  electrical  irritation  with  the  induced  current  was  practised 
upon  the  surface  of  the  spleen.  From  the  pathological  facts 
observed  by  me,  I  must  consider  it  possible  that  the  production 
of  pain  only  occurs  from  irritation  of  the  nerves  of  the  serous 
covering  ;  actual  pain  in  diseases  of  the  spleen  happens  only 
when  the  serous  covering  is  affected. 

In  typhoid,  as  is  well  known,  there  is  usually  no  sensitiveness  of  the  spleen  ;  on 
account  of  the  raetcorisin,  the  organ  cannot  usually  be  felt.  As  a  rare  exception,  I 
have  observed  disagreeable  impressions  on  deep  pressure  upon  the  projecting  sur- 
face of  the  spleen,  when  the  capsule  was  much  stretched  by  a  high  degree  of 
swelling.  The  same  thing  is  true  of  splenic  tumors  in  malarial  processes ;  even  here 
a  fixed  pain  in  the  spleen  always  points  to  some  perisplenitic  process.  In  recurrent 
fever  an  acute  pain  and  sensibility  are  almost  constantly  perceived  in  the  neighbor- 
hood of  the  spleen,  which  last  even  into  convalescence.  This  symptom  is  very 
important  for  the  diagnosis;  it  is  produced  by  a  peculiar  inflammation  of  the 
splenic  parenchyma,  in  which  the  serous  covei'ing  takes  part.  Among  sixteen  leucse- 
mic  tumors  I  have  only  once  observed  intense  painfulness  ;  it  occurred  in  a  work- 
man forty-four  years  old.  The  leuctemia  had  taken  place  in  consequence  of  trauma- 
tic action  upon  an  already  enlarged  spleen.  The  patient,  while  mounting  a  horse, 
had  fallen  with  his  left  side  upon  the  pommel.  The  autopsy  showed  a  considerable 
tumor  of  the  spleen,  so  strongly  adherent  to  the  abdominal  wall  for  a  considerable 
extent,  that  the  serous  covering,  thickened  by  previous  intense  inflammation,  could 
only  be  separated  by  the  knife. 

In  Mayer's '  case,  a  persistent,  severe  pain  in  the  left  hypochondrium,  depended 
upon  the  burrowing  of  a  large  ascaris  into  the  splenic  substance,  by  which  the  serous 
covering  had  been  torn.  New  formations  and  echinococci  excite  unpleasant  sensa- 
tions only  when  they  have  attained  a  certain  size  and  begin  to  cause  irritation  by 
pressure.  Large  tumors  of  the  spleen,  when  the  abdomen  is  perfectly  soft  and  pain- 
ful neither  spontaneously,  nor  upon  pressure,  may  largely  increase  without  causing 
trouble  to  the  patient.  Temporary  filling  of  the  stomach  with  food,  distention  of 
the  colon  by  ftecal  masses  or  gas,  cause  disagreeable  tension  and  pressure  on  the 
tumor  and  its  neighborhood.  If  meteorism  and  ascites  be  present  the  patients  expe- 
rience permanent  pains  in  the  region  of  the  stomach  and  liver,  for  which  they  usu- 
ally have  to  take  to  their  beds.  As  long  as  they  can  walk  and  stand,  they  com- 
plain, on  account  of  the  stretching  of  the  splenic  ligaments,  of  troublesome  sensa- 
tions in  the  left  hypochondrium. 

I  have  treated  patients  with  such  voluminous  tumors  of  the  spleen  that  they 
could  not  walk  without  abdominal  supporters.  The  neighboring  organs  suffered 
from  pressure  to  a  great  extent.    Heinrich  saw  one  patient  whose  enlarged  spleen 

'  Harless,  Rheinisch-Westphalische  JahrbUcher  fur  Medicin  und  Chirurgie.  Bd.  L 
H.  3.  S.  321. 
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could  be  felt  below  the  short  ribs,  in  -whom  a  strong  pressure  protluced  pain  Jind 
breath lessness.  Alibert  treated  a  young  man  who  was  melancholy  and  complained 
of  constant  pains  in  the  region  of  the  spleen.  lie  characterizod  them  by  the  com- 
parison that  he  felt  as  if  drops  of  rain  were  constantly  falling  upon  that  spot. 

Sympathetic  Pains. 

Still  more  mysterious  are  tlie  statements  of  the  earlier  authors 
ill  regard  to  sympathetic  pains  in  the  region  of  the  spleen,  as  well 
as  in  regard  to  sympathetic  pains  and  other  morbid  sensations 
in  other  portions  of  the  body  which  accompany  troubles  of  the 
spleen.  Pains  in  the  spleen  are  said  to  occur  sympatlieticall}'' 
with  inflammations  of  the  liver  w^hen  these  have  reached  their 
height,  under  which  condition  the  right  hypochondrium  can 
become  perfectly  painless,  while  the  spleen  itself  is  without  the 
least  organic  change.  I  have  often  seen  affections  of  the  spleen 
occur  secondarily  to  diseases  of  the  liver  in  consequence  of  cir- 
rhosis, amyloid  degeneration,  etc. 

The  kind  of  sympathetic  pains  in  the  spleen  described  above 
I  have  never  observed. 

.  Of  sympathetic  pains  and  other  morbid  sensations  which  are 
said  to  accompany  affections  of  the  spleen,  I  know  but  little. 

Hippocrates  speaks  of  severe  pains  which,  originating  in  the 
spleen,  shoot  into  the  shoulder,  into  the  neighborhood  of  the 
clavicle,  of  the  nipple,  and  into  the  lower  region  of  the  ribs. 

In  a  case  described  by  Ayx,  involving  hypertrophy  of  the  spleen,  the  sympa- 
thetic pains  in  the  left  scapular  region  were  so  severe,  that  the  patient  compared 
tliem  to  the  shoulder's  being  forcil)ly  torn  asunder.  According  to  Leue,  frequent 
itching  in  the  back,  and  a  sensation  as  if  cold  water  were  running  down  the  back  ; 
a  dull  feeling  and  frequent  going  to  sleep  of  the  limbs,  were  ascribed  to  chronic 
inflammation  of  the  spleen;  pains  in  the  private  parts,  in  the  pubic  region  and 
more  distant  parts  of  the  abdomen  are  described  by  other  observers.  According 
to  Rademacher,  sciatica  occasionally  depends,  as  a  sympathetic  affection  of  the 
sciatic  nerve,  upon  an  affection  of  the  liver  or  spleen. 

I  have  mentioned  these  statements  without  vouching  for  the 
facts.  Purely  sympathetic  nervous  affections  may  occur  with 
diseases  of  the  spleen,  and,  perhaps  even  more  frequently,  affect 
the  left  side  of  the  body.  For  my  own  part,  I  accept  the  theory 
of  sympathetic  pains  in  diseases  of  the  spleen  with  the  more 
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difficulty,  since  I  have  learned  by  experience  how  various  are  the 
anatomically  demonstrable  complications  in  numerous  organs  of 
the  body.  The  other  lymphatic  organs — the  lymphatic  gUmds 
and  the  marrow  of  the  bones — deserve  special  attention  in  this 
point  of  view.  Who  would  have  supposed  a  few  years  ago  that 
we  should  to-day  be  in  a  condition  to  demonstrate  an  intense 
painfulness  of  the  sternum  occurring  with  a  leucsemic  tumor  of 
the  spleen — an  apparent  neurosis — as  a  symptom  of  the  myelo- 
genous leucjEmia  described  by  Neumann,  affecting  this  bone,  as 
was  done  in  the  case  described  by  me  in  the  25tli  Vol.  of  Vir- 
chow's  Archiv  ?  The  same  change  has  been  already  found  in 
almost  all  the  bones. 

In  consequence  of  lymphatic  new  formations,  neuroses  of  the 
most  various  nerve-tracts  can  be  observed  with  tumors  of  the 
spleen.  Another  possibility  is  given  by  a  disturbed  venous  flow 
of  the  blood,  in  consequence  of  the  pressure  of  glandular  tumors. 
Frequently  the  neuroses  are  the  consequence  of  diminution  of 
the  red  or  of  increase  of  the  colorless  blood- corpuscles,  which 
changes  are  known  to  be  so  frequent  with  tumors  of  the  spleen. 
Thus  may  be  explained  headache,  giddiness,  disturbance  of  the 
liead,  a  hypochondriac  disposition,  and  especially  dyspnoea,  as 
well  as  disturbance  of  the  respiration  in  general.  These  changes 
were  unknown  to  the  older  physicians,  and  consequently  could 
not  be  applied  to  the  secondary  appearances  in  diseases  of  the 
spleen  ;  they  were,  therefore,  compelled  to  search  for  hypotheses. 
They  attempted  to  explain  the  phenomena  by  spinal  irritation, 
as  well  as  by  the  nervous  phenomena  described  by  J.  Mueller  as 
sympathetic  sensations,  or  as  irradiation  of  sensations ;  and, 
especially  after  De  Bey,  by  the  supposition  that  the  morbidly 
swollen  spleen  pressed  upon  the  co^liac  plexus  situated  in  its 
immediate  neighborhood,  and,  by  the  intimate  connection  of  this 
plexus  with  the  other  nerve-centres,  set  up  reactions  in  various 
and  distant  parts  of  the  body. 


Disturbances  of  the  Digestive  Organs. 

These  occur  in  various  forms  in  diseases  of  the  spleen,  but 

furnish  nothing  characteristic  for  diagnosis.    Many  cases  have 
VOL.  yin.— 24 
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been  observed  in  wliich  tlie  intestinal  tract  showed  few  or  no 
anomalies. 

Morgagni,  Peter  Frank,  Marcus  the  elder,  and  others  speak 
of  increased  thirst  which  has  disturbed  the  patient.  This  is  the 
most  severe  in  acute  febrile  cases,  as  well  as  after  profuse  sweat- 
ing. In  chronic  diseases  of  the  spleen  it  is  frequently  entirely 
wanting.  In  a  hundred  cases  of  leucaemia  it  was  increased  only 
in  fifteen  cases.  The  statements  in  regard  to  hunger  are  still 
more  various.  In  most  cases  the  appetite  was  normal,  or,  more 
rarely,  diminished.  The  older  writers  lay  special  weight  upon 
an  unappeasable  hunger  as  a  sign  of  disease  of  the  spleen,  since 
Dupuytren  and  Scliultze  saw  great  voraciousness  set  in  shortly 
after  extirpation  of  the  spleen  in  animals.  A  connection  of  the 
function  of  the  spleen  with  the  digestive  processes  was  supposed 
to  be  thus  shown. 

M.  Scliiff  has  carried  out  some  thorough  experiments  in  this  direction.  He 
sought  to  connect  the  loading  of  the  pancreas  with  albumen-digesting  ferment 
with  the  function  of  the  spleen.  According  to  SchifE,  the  loading  of  the  pancreas 
with  ferment  for  the  digestion  of  albumen  demands  two  conditions,  namely,  the 
presence  of  so-called  peptogenous  matter  in  the  blood,  and  the  occurrence  of 
absorption  from  the  stomach.  According  to  Corvisart's  and  SchifE's  observations, 
the  pancreas  begins  to  fill  up  in  the  fourth  hour  of  digestion.  Schiff,  from  his 
observations,  determined  a  third  condition  for  the  loading  of  the  pancreas,  and 
believed  that  he  had  found  in  the  spleen  an  organ  in  which  the  peptogens  absorbed 
from  the  stomach  were  so  changed  that  they  were  capable  of  forming  the  albumen- 
digesting  matter  of  the  pancreas.  The  spleen,  as  is  known,  enlarges  during  diges- 
tion. There  occurs,  as  Schiff  expresses  it,  an  erection,  which  attains  its  maximum 
about  the  fifth  hour  of  digestion.  After  the  extirpation  of  the  spleen,  Schiff 
expected  to  find  the  infusion  of  the  pancreas  completely  incapable  of  digesting 
albumen,  and  at  the  same  time,  in  consequence  of  the  excessive  collection  of  pep- 
togens in  the  blood  then  taking  place,  an  increased  functional  activity  of  the 
gastric  mucous  membrane. 

SchifFs  experiments  assured  him  that  the  albumen  digesting  power  of  the 
pancreas,  at  every  period  of  digestion,  was  dependent  on  ti)c  spleen  and  its  increase 
in  volume,  and  that  absence  or  ligature  of  the  spleen,  or  a  mechanically  induced 
insufficiency  of  the  spleen,  remaining  in  its  diminished  condition,  hindered  the 
filling  of  the  pancreas,  but  so  much  the  more  increased  that  of  (he  stomach. 

Lupanna,  as  well  as  myself,  in  numerous  and  careful  experiments  upon  the 
pancreas  and  gastric  mucous  membrane  of  animals  deprived  of  their  spleen,  could 
not  confirm  the  statements  of  Schiff.  Extirpation  of  tlie  spleen  exercises  no  infiu- 
ence  upon  the  stomach  and  pancreatic  digestion ;  the  voracity  of  animals  deprived 
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of  their  spleen,  which,  in  addition  to  the  chemical  analysis,  has  been  taken  as  a 
proof  of  sucli  intluencc,  does  not,  according  to  my  experience,  exist  as  a  constant 
symptom  ;  they  usually  ate  as  much  as  licalthy  animals  ;  not  unf requently  precisely 
tlie  contrary  was  observed  by  me.  The  hypothesis  was  not  a  distant  one  that,  in 
consequence  of  previous  overloading  of  the  stomach,  a  catarrh  of  the  gastric 
mucous  membrane,  with  loss  of  appetite,  had  set  in  ;  but  I  have  never  met  with  the 
signs  of  a  catarrhal  inflammation  in  animals  deprived  of  their  spleen. 

In  reference  to  this  question,  the  comparative  investigations  which  I  have 
undertaken  with  dogs,  with  and  without  spleens,  who  received  the  same  care  and 
the  same  nourishment,  seem  to  be  not  without  importance ;  these  have  shown  that 
in  dogs  without  spleens,  after  they  have  for  some  time  well  recovered  from  tlic 
operation,  the  weight  of  the  body  increases  and  decreases  in  the  same  degree  as  in 
dogs  with  a  spleen. 

Real  voracity  I  have  but  seldom  observed  in  affections  of 
the  spleen.  The  appetite  usually  changes  with  the  other  symp- 
toms, diminishes  when  they  become  worse,  and  returns  to  the 
normal  or  increases  when  the  exacerbation  passes  off.  The 
taste  and  the  appearance  of  the  tongue  depend  upon  the  condi- 
tion of  the  mucous  membrane  of  the  throat  and  the  stomach. 
Sometimes  the  patients  complain  of  a  sour  taste  and  sour  eructa- 
tions. Some  patients,  said  to  have  been  affected  with  chronic 
inflammation  of  the  spleen,  had  an  extremely  unpleasant  salt  or 
bitter  taste  (Heusinger) ;  a  whitish  or  yellow  coating  on  the 
tongue  is  not  seldom  met  with ;  a  red  and  dry  tongue  belongs 
to  a  course  of  disease  associated  with  fever. 

Difficulties  in  swallowing  often  arise  from  secondary  lym- 
phatic hyperplasia  of  the  tonsils  and  follicles  of  the  pharyngeal 
mucous  membrane.  A  stomatitis  can  also  be  produced  in  the 
same  way,  which  has  great  similarity  in  its  symptoms  to  stomati- 
tis scorbutica.  Loosening  of  the  gums  and  offensive  breath  are, 
therefore,  important  signs  of  a  splenic  dyscrasia. 

I  have  observed  and  carefully  described  such  a  stomatitis  in  a  noticeable  degree 
in  leucremia;  on  the  other  hand,  I  observed,  in  the  summer  of  1873,  a  very  intense 
form  of  scorbutic  affection  of  the  moutli,  without  pharyngeal  and  tonsillar  lym- 
phoma, in  a  ship  captain,  who  had  returned  from  South  America  with  a  malignant 
malarial  cachexia  without  leucoemia.  All  the  splenic  remedies  applied  by  me  had 
no  permanent  result — death  occurred  with  the  most  distinctly  marked  appear- 
ances of  scurvy. 


An  increased  secretion  of  the  salivary  glands,  ptyalism,  some- 
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times  occurs.  In  a  young  woman  who  liad  acquired  an  enlarge- 
ment of  the  spleen  from  suppression  of  the  menses,  Schlegel  *  saw, 
besides  eructations  and  flatulence,  ptyalism  also.  AVintringhani 
and  Verga  mention  increased  secretion  of  saliva  as  a  symj)tom  of 
a  scirrhous  degeneration  of  the  spleen. 

Paulicki '  reports  a  case  of  intermittent  salivation,  which  lasted,  every  other  day, 
for  many  months,  in  an  insane  person  thirty-eight  years  old.  It  began  at  8  o'clock 
in  the  morning  and  lasted  till  nearly  G  o'clock  in  the  evening.  The  quantity  was 
from  two  and  a  half  to  three  and  a  half  kilogrammes ;  an  enlargement  of  the  spleen 
could  not  be  determined. 

I  have  not  myself  observed  salivation  in  patients  with  dis- 
eases of  spleen,  except  after  the  use  of  mercury. 

Pressure  on  the  epigastrium,  acid  eructations,  cramp  in  the 
stomach,  heartburn,  nausea,  vomiting,  are  functional  disturb- 
ances which  occur  as  complications  of  splenic  affections  as  well 
as  of  many  other  diseases  ;  they  are  not  characteristic,  since  they 
are  wanting  in  just  as  many  cases.  In  the  patient  described  by 
Leue  the  irritability  of  the  stomach,  in  the  course  of  a  "  chronic 
inflammation  of  the  spleen,"  became  so  great  that  even  the  pres- 
sure of  light  articles  of  clothing  could  not  be  borne,  and  severe 
cramp  in  the  stomach,  with  pyrosis,  frequently  occurred.  The 
paroxysms  which  Portal '  saw  occur  in  chronic  enlargement  of 
the  spleen,  regularly  about  two  hours  after  eating,  were  truly 
fearful,  and  threatened  suffocation.  In  consequence  of  the  pres- 
sure on  the  stomach  produced  by  a  tumor  of  the  spleen,  by  which 
the  former  was  impeded  in  its  dilatation,  I  have  observed  an  un- 
comfortable feeling  in  the  abdomen  frequently  produced  after 
taking  food,  and  occasionally  nausea  and  vomiting.  Matters  of 
the  most  various  character  are  discharged  by  vomiting  ;  some- 
times it  is  a  clear  and  acidulous  fluid,  consisting  for  the  most 
part  of  saliva  which  has  been  swallowed.  The  vomiting  usually 
brings  up  the  food  and  drink  which  has  been  taken.  The  longer 
or  shorter  delay  of  the  contents  in  the  stomach ;  the  greater  or 
less  action  of  the  gastric  juice  ;  the  more  or  less  abundant  admix- 
ture of  bile,  which,  when  the  vomiting  is  violent,  is  pressed  back 


'  Do  scirrho  lienia,  page  12.  '  Centralblatt.  1868.  S.  590. 

'  Cours  d'anatomio  mcdicale.  T.  V.  p.  339. 
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from  the  duodenum  into  the  stomach  according  to  mechanical 
laws  ;  and  finally,  hemorrhage  from  the  vessels  of  the  stomach, 
are  all  factors  which  modify  in  various  v^rays  the  vomiting  accord- 
ing to  the  peculiarities  of  the  individual  case.  The  older  physi- 
cians assign  especial  value  thereto. 

The  intestinal  evacuations  are  not  alike  in  all  cases  of  splenic 
disease ;  they  are  much  more  likely  to  be  modified  according  to 
the  kind  of  affection.  The  rule  is,  that  larger  tumors  of  the 
spleen,  except  in  typhus  and  similar  diseases,  are  attended  by 
sluggish  action  of  the  bowels ;  hence  the  patients  complain  of 
obstinate  constipation,  and  distention  of  the  abdomen  with  gas. 
The  faeces  are  usually  dark,  black,  dry,  and  hard — so-called  scy- 
bala,  such  as  were  considered  by  the  older  physicians  as  char- 
acteristic of  abdominal  plethora.  These  are  occasionally,  in 
consequence  of  compression  of  the  intestines  by  the  splenic  tu- 
mor, more  thinly  formed  than  usual. 

These  changes  in  the  activity  of  the  intestinal  canal  may 
fairly  be  explained  as  symptoms  of  pressure  ;  hypotheses,  how- 
ever, have  not  been  wanting  as  to  the  influence  of  the  spleen 
on  the  secretion  of  the  intestinal  mucous  membrane.  After  its 
extirpation  in  animals,  various  experimenters  have  observed  a 
sluggish  movement  of  the  bowels,  together  with  sj^mptoms  of  a 
disturbed  action  of  the  liver,  and  especially  of  the  organs  con- 
nected with  the  portal  system.  In  the  numerous  extirpations  of 
the  spleen  performed  by  me  upon  dogs,  I  have  not  seen  these 
statements  verified. 

When  chronic  diseases  of  the  spleen  are  complicated  with 
diarrhcea,  the  evacuations  are  often  from  the  beginning  very 
thin  and  copious,  and  retain  the  same  character  during  the  whole 
of  the  disease.  These  phenomena  of  irritation  of  the  intestinal 
mucous  membrane  are  produced  in  leucocytlisemia  and  its  allied 
conditions,  by  the  accompanying  lymphoma  ;  at  other  times  it  is 
a  congestive  catarrh  of  the  intestinal  mucous  membrane.  The 
stools  contain  large  masses  of  mucus  and  pus,  and  are  not  unfre- 
quently  mixed  with  blood  ;.dark,  tarry  blood  is  evacuated  from 
the  stomach  as  well  as  from  the  intestines  (Melaena).  The  quan- 
tity varies.  Two  years  ago  I  saw  a  patient  with  a  leucfemic  tu- 
mor of  the  spleen  die  with  profuse  vomiting  of  blood  and  bloody 
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stools.  The  source  of  the  hemorrhage  was  found  in  an  ulcer  of 
the  stomach  produced  by  a  lymphatic  new  formation.  At  otlier 
times  the  bleeding  occurs  simply  from  bursting  of  the  walls  of 
the  gastric  and  intestinal  vessels,  altered  by  the  splenic  cacliexia. 

The  fatal  termination  of  many  splenic  diseases  is  brought 
about  by  colliquative  diarrhoea.  Hippocrates '  knew  this  symp- 
toih.  He  considers  the  accession  of  a  persistent  dysentery  as  a 
fatal  complication. 

For  the  sake  of  completeness,  in  order  properly  to  represent 
the  earlier  views,  I  will  mention  that  the  older  jDhysicians  were 
prone  to  assume  a  disposition  to  the  generation  of  worms  in  the 
intestinal  canal,  in  consequence  of  splenic  cachexia. 

Heinricli  mentions  as  a  rarity  tho  case  of  a  girl  affected  with  the  principal 
symptoms  of  a  chronic  enlargement  of  sijleen,  ■who  several  times  passed  consider- 
able pieces  of  tapeworm.  "For  a  long  time  an  acute  observer  had  made  the 
observation  that  intermittent  fevers  in  general  favored  the  production  of  worms. 
Wawruch  has  lately  confirmed  this  observation  by  a  considerable  experience  of  his 
own.  Tapeworm  is  an  endemic  affliction  in  regions  where  intermittent  fevei-s 
thrive.  In  Vienna,  intermittent  fevers  are  endemic,  particularly  in  damp  years ; 
and  in  the  lower  suburbs  lying  on  the  Danube,  scurvy  is  very  frequent,  and  tape- 
worms so  numerous,  that  they  are  said  to  occur  among  the  poorer  classes  of  the 
population  in  the  proportion  of  one  to  twenty."  ' 

The  helminthological  exiJeriments  of  Kuechenmeister  and  Leuckart  have  de- 
stroyed the  belief  in  any  such  disposition. 

Changes  in  the  Liver  and  Mesenteric  Glands. 

The  anatomico-physiological  connection  in  which  the  liver 
and  spleen  stand  to  each  other  leads  us  to  expect  a  frequent 
occurrence  of  changes  of  the  liver  in  diseases  of  the  spleen.  Tu- 
mors of  the  spleen  are  frequently  accompanied  by  tumors  of  the 
liver,  but  it  is  not  always  perfectly  easy  to  determine  with  cer- 
tainty the  causal  connection.  The  same  morbific  influences  fre- 
quently exist  for  each,  as,  for  example,  endocarditis,  intermit- 
tent, and  syphilis.  Both  organs  are  not  unfrequently  aft'ected 
by  the  same  causes  of  congestion  in  the  venous  circulation.  The 
opening  of  the  splenic  vein  into  the  portal  vein  shows  us  one 


'  Log.  cit  Sect.  VI.  43. 
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way  in  which  affections  of  the  spleen  may  originate  secondarily 
from  affections  of  the  liver;  and,  vice  versa,  the  liver  can  be  af- 
fected by  disease  of  the  spleen. 

In  the  latter  point  of  view  the  leucsemic  l3^mphoma  of  the 
liver  has  afforded  very  important  explanations.  Among  ninety- 
two  cases  of  leucfemia  collected  by  Elniich  the  liver  was  diseased 
hfty-four  times.  Since  we  know  that  the  walls  of  the  smaller 
vessels,  under  certain  circumstances,  permit  the  passage  of  the 
colorless  blood-cells,  we  can  look  upon  the  leucsemic  new  forma- 
tion of  lymphadenoid  tissues  in  the  liver  as  an  infiltration  pro- 
duced by  an  emigration  of  colorless  blood-corpuscles.  In  many 
cases  they  follow  very  closely  the  course  of  the  vessels.  In  the 
liver  this  change  occurs  to  so  striking  a  degree  because  the 
colorless  blood-corpuscles  produced  in  excess  by  the  spleen  are 
carried,  in  the  most  direct  manner,  by  the  splenic  vein  into  the 
vessels  of  the  liver. 

The  same  condition  exists  in  melansemia,  where  a  washing-out 
of  particles  of  pigment  from  the  spleen  into  the  liver  can  be 
observed.  Abscesses,  as  well  as  new  formations  of  the  liver,  often 
occur  after  primary  affections  in  the  spleen.  It  is  therefore  easy 
to  explain  why  symptoms  of  disturbed  action  of  the  liver  often 
complicate  affections  of  the  spleen. 

Besides  the  liver,  the  other  glands  of  the  abdomen  not  unfre- 
quently  become  diseased  in  affections  of  the  spleen.  When  the 
walls  of  the  abdomen  are  not  too  tense,  the  enlarged  mesenteric 
glands  can  be  felt  as  hard,  movable  knots.  In  the  further  course 
of  the  disease  ascites  sets  in  and  makes  the  examination  more 
difficult ;  the  complication  mentioned  can  then  be  suspected  from 
the  simultaneous  swelling  of  the  inguinal  glands.  The  latter 
form  painless,  tolerably  hard,  knotty  bunches,  above  which  the 
skin  is  normal  and  movable.  Exceptionally,  redness  and  inflam- 
mation of  the  skin  occur ;  the  tumors  then  feel  hot,  soft,  almost 
like  fatty  tumor,  and  fluctuating ;  their  size  varies,  usually 
from  that  of  a  pea  to  that  of  a  hazel-nut ;  in  some  cases  glandu- 
lar tumors -as  large  as -a  child's  head  have  been  seen.  In  one 
of  my  patients  with  syphilis  and  leucaemia,  large  bunches  made 
their  appearance  in  the  inguinal  region  on  both  sides,  the  single 
parts  of  which  were  larger  than  a  dove' s  egg.  From  these,  cords 
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ran  down  the  inner  surface  of  the  thigli  to  the  knee,  where  again 
large  tumors  were  met  with;  down  the  leg  little  knots  could  be 
felt. 

dianges  in  the  Respiration  and  Circulation. 

The  changes  in  the  abdominal  cavity  are  accompanied  by  a 
series  of  morbid  appearances  on  the  part  of  various  other  organs  ; 
very  various  symptomatic  affections  are  produced  in  the  thoracic 
organs  by  diseases  of  the  spleen.  A  coincidence  of  the  two 
leaves  us  often  in  doubt  which  has  been  the  primary  disease.  As 
is  known,  inflammatory  conditions  of  the  lung  react  upon  the 
spleen,  which  in  pneumonia  is  usually,  like  the  liver,  distended 
with  blood.  We  have  been  long  aware  of  the  very  common  in- 
crease of  volume  of  the  spleen  in  phthisis  ;  pathological 'anatomy 
has  taught  us  to  recognize  it  as  an  amyloid  degeneration.  On  the 
other  hand,  Morgagni '  has  called  attention  to  the  fact  that  cer- 
tain diseases  of  the  lun£rs  must  be  dated  from  infarctions  of  the 
spleen  and  the  disturbances  of  the  circulation  caused  thereby. 

Valsalva''  describes  two  very  severe  cases  of  jjeripncumonia,  both  terminated  by 
death  on  the  seventh  day  of  the  disease  :  one  in  a  mariner,  fifty  years  old,  the  other 
in  a  young  priest.  Both  patients  had  suffered  some  time  Ijefore  from  obstinate 
intermittent,  in  consequence  of  which  they  had,  as  the  autopsy  proved,  greatly 
enlarged  spleens.  In  a  third  observation  of  Valsalva,  a  spleen,  enormously  enlarged 
by  repeated  attacks  of  fever,  produced  a  secondary  congestion  of  the  lungs,  and 
sudden  death  from  hemorrhage. 

Hence,  the  knowledge  of  secondary  affections  of  the  lung  in 
diseases  of  the  spleen  dates  from  ancient  times.  The  more  inti- 
mate connection  we  have  learned  from  the  important  progress  of 
physiology  and  pathological  anatomy.  We  now  know  very  vari- 
ous causes  from  which  difficulty  of  respiration  arises  in  patients 
with  diseases  of  the  spleen.  The  mechanical  pressure  of  the  en- 
larged spleen  upon  the  diaphragm,  as  well  as  the  hydrothorax, 
which  usually  develops  itself  when  the  disease  has  existed  for 
some  time,  produces  compression  of  the  lungs,  diminution  of  the 
breatliing  surface,  and  sliort  breath. 

'  De  sedibus  et  cauaia  morb.  Epist.  XX.  52.  Tom.  I.  p.  419.  ed.  Tissot. 
»  Morgagni,  1.  c.  Epiat.  XX.  2.  30.  T.  I.  pp.  389,  399. 
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Dyspnoea  in  diseases  of  tlie  spleim  is  often  to  be  looked  upon 
as  a  consequence  of  diminislied  respiratory  capacity  of  tlie  blood. 
Since  the  red  blood-corpuscles  are  looked  upon  as  the  special 
respirators  of  the  blood,  it  is  not  difficult  to  connect  alterations 
in  the  exchange  of  the  gases  with  the  diminution  of  the  red  and 
the  increase  of  the  colorless  blood-corpuscles,  by  which  altera- 
tions in  the  blood,  affections  of  the  spleen  are  well  known  to  be 
frequently  followed. 

The  investigations  of  Pettenkofer  and  Yoit  on  a  leucfemic 
patient  are  of  some  importance  in  this  point  of  view.  These 
researches  furnish  a  physiological  explanation  of  the  chief  symp- 
tom of  leucaemia — the  dyspnoea, — since  a  leucsemic  patient,  on 
account  of  poverty  in  red  corpuscles,  is  able  to  fix  as  much 
oxygen  as  a  healthy  person  only  while  at  rest,  but  not  while 
taking  exercise.  The  blood-corpuscles  of  a  leuctiemic  patient 
cannot  do  any  more  than  they  can  accomplish  during  rest,  and 
the  patient  is  therefore  without  strength  and  incapable  of  any 
exertion ;  this  symptom  is  of  great  importance,  as  many  physi- 
cians know ;  dyspnoea,  occurring  without  apparently  sufficient 
cause,  is  often  the  eai'liest  symptom  of  leucaemia,  and  attains  a 
considerable  degree  of  severity  before  signs  of  emaciation  and 
weakness  occur. 

It  may  be  assumed  that,  in  diseases  of  the  spleen,  every  dis- 
turbance of  the  organs  of  respiration  which  diminishes  the  respi- 
ratory surface  must  have  more  serious  consequences  than  in 
health ;  disturbances  in  this  function  can  probably  occur  with 
greater  ease  than  we  suppose. 

Even  during  life,  a  stoppage  of  the  vessels  of  the  lungs  by 
the  colorless  blood-corpuscles,  present  in  excess,  often  takes 
place ;  their  greater  diameter  and  their  constant  inclination  to 
adhere  to  each  other,  favor  this  occurrence.  A  diminution  of  the 
respiratory  surface  is  thus  caused,  which  is  of  great  importance 
in  severe  leucjemia.  The  occasional  enormous  glandular  swell- 
ings of  the  mediastinum  anticum,  even  when  slowly  developed, 
cause  great  difficulty  of  breathing.  The  volume  of  the  lungs  is 
diminished  by  them  just  as  by  a  considerable  exudation  into  the 
cavity  of  the  pericardium,  or  by  a  well-marked  enlargement  of 
the  heart  itself.    When  all  these  causes  act  together  they  give 


378 


MOSLER. — DISEASES  OP  THE  SPLEEX. 


rise  to  very  great  difficulty  in  breathing.  I  have  noticed  this 
most  clearly  in  a  case  of  leucffimia  where  a  considerable  tumor  of 
the  spleen,  ascites,  and  enormous  increase  of  size  in  the  glands  of 
the  anterior  and  posterior  mediastinum  co-existed;  the  latter 
having  increased  the  dyspnoea  still  more  by  the  mechanical  effect 
which  they  exercised  upon  the  nerves  of  the  thorax.  When  all 
these  possibilities  are  remembered,  it  is  easy  to  explain  why  tran- 
sient difficulties — in  respiration,  at  least — occur  in  the  course  of 
every  well-developed  leucaemia,  or  may  even  become  one  of  the 
most  important  symptoms. 

In  uncomplicated  cases  of  splenic  tumor,  the  percussion  and 
auscultation  of  the  thorax  vary  very  little  from  the  normal ;  the 
lower  portions  of  the  left  lung  often  give  a  duller  sound,  or  their 
lower  border  is  pushed  higher  up.  We  sometimes  find  catarrh, 
with  cough,  and  mucous,  purulent,  or  even  bloody  expectoration. 

We  owe  to  Boettcher  our  knowledge  of  the  specific  changes  in 
the  lungs  which  occur  in  leucaemia.  They  consist  in  groups  of 
gray  miliary  granulations,  as  well  as  in  larger  and  smaller  cav- 
erns. The  granulations  are  shown  to  be  simple  accumulations 
of  lymphatic  elements.  Boettcher  demonstrated  in  the  wall  of 
many  of  the  smaller  bronchi,  infiltrations  with  Ij^mph-cells,  and 
also  referred  tlie  formation  of  the  small  caverns  to  the  rupture 
and  ulceration  of  these  bronchial  infiltrated  masses. 

The  leucsemic  condition  of  the  blood  is  not  the  only  cause  of 
respiratory  troubles  in  patients  with  diseases  of  the  spleen ;  the 
splenic  tumors  also,  which  occur  in  the  so-called  pseudo-leu- 
cffimia,  in  which  the  relative  proportion  of  colorless  and  colored 
blood-cells  is  normal,  but  in  which  a  diminution  of  the  corpus- 
cular elements  of  the  blood  may  be  suspected  from  the  pale 
color  of  the  skin  and  of  the  raucous  membranes,  often  give  rise 
to  the  same  difficulty.  Among  eighteen  cases  collected  by  Mueller, 
dyspnoea  was  present  fourteen  times  without  any  anatomical 
lesion  of  the  organs  of  respiration ;  the  average  frequency  of 
breathing  was  between  24  and  36  in  a  minute.  The  shortness  of 
breath  was  probably  dependent  upon  the  diminution  of  the  red 
corpuscles,  which  act  as  carriers  of  oxygen.  Anjemia  splenica  is, 
as  we  shall  afterwards  see,  present  in  most  cases  of  splenic  tumor. 
The  frequency  of  respiratory  trouble  is  in  great  part  thus  ex- 
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plained,  since  the  heart  and  the  vascular  system  show  at  the 
same  time  greater  or  lesser  changes.  Experience  daily  teaches 
us  that  blood  rich  in  corpuscles  acts  to  relieve  and  invigorate  the 
action  of  the  heart,  but  that,  on  the  contrary,  that  condition  of 
the  blood  in  which  the  blood-corpuscles  are  diminished  in  num- 
ber, but  in  which  the  proportion  of  water  has  increased,  depresses 
its  activity.  We  learn  this  from  a  diminished  energy  of  the  heart 
and  of  the  arterial  system.  Hence,  in  patients  with  disease  of 
the  spleen  we  frequently  find  a  weak  impulse  of  the  heart, 
palpitation,  souffles  in  the  heart  and  in  the  larger  arteries,  espe- 
cially the  carotid,  and  a  frequent,  empty,  easily  compressible, 
thrilling  pulse.  In  connection  with  this,  a  peculiar  condition  of 
nervous  and  psychic  irritability  is  developed,  frequent  fainting, 
and  a  melancholy  and  despondent  disposition. 

The  more  one  observes  diseases  of  the  spleen,  the  more  he  will 
be  convinced  of  the  great  variability  of  the  pulse — the  striking 
varieties  in  its  frequency  and  character,  according  to  the  pecu- 
liarities of  the  individual  case.  In  an  inflammatory  type  of  the 
disease  the  pulse  is  feverish ;  in  a  splenic  affection  without 
inflammation,  this  is  not  the  case.  The  pulse  is  often  intermittent, 
in  consequence  of  weakness  of  the  heart.  I  have  found  it  re- 
tarded in  complication  with  icterus.  We  can  speals:  as  little  of  a 
characteristic  condition  of  the  pulse  in  diseases  of  the  spleen  as 
of  specific  changes  of  the  heart.  The  heart's  dulness  is  often 
laterally  enlarged,  which  is  partly  connected  with  a  pushing-up 
of  the  heart  in  the  thorax.  The  heart  has  a  more  horizontal 
position,  and  its  impulse  in  then  felt  higher  up. 

Symptoms  of  Imperfect  Formation  of  Blood. 

In  almost  all  cases  of  splenic  disease,  the  symptoms  of  dis- 
turbed and  imperfect  formation  of  blood  are  among  the  most 
striking  ;  how  could  it  be  otherwise  ?  The  anatomical  structure 
of  the  spleen,  as  well  as  a  large  number  of  physiological  experi- 
ments, clearly  show  that  the  spleen  has  an  immediate  influence 
upon  the  formation  of  blood,  particularly  in  the  new  formation 
of  the  colorless  blood-corpuscles,  and  probably  of  the  red.  Wil- 
helm  Mueller,  on  the  ground  of  his  anatomical  investigations,  has 
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assigned  to  the  spleen  only  the  function  of  continuous  formation 
of  colorless  blood-corpuscles,  and  their  constant  introduction  into 
the  circulating  blood.  On  the  other  hand,  from  not  insignificant 
modifications  of  the  peculiarities  of  the  red  corpuscles  in  the 
blood  of  the  splenic  vein,  we  may  probably  assume  a  transition 
of  colorless  cells  into  colored,  as  taking  place  in  the  spleen. 
Some  physiological,  as  well  as  numerous  pathological  facts,  add 
to  the  strength  of  this  hypothesis. 

Analyses  of  the  blood  of  dogs,  after  extirpations  of  the  spleen,  -which  were  car- 
ried out,  at  my  suggestion,  by  Schwanert  and  Schindler,  have  given  less  specific 
gravity  of  the  blood,  smaller  quantities  of  fibrine  and  albumen,  and  less  iron.  In 
the  microscopical  determinations  of  the  relative  proportion  of  the  red  and  tvhite 
corpuscles,  which  I  have  often  carried  on  in  connection  with  Penkert  and  Kolbo,  we 
found  in  the  first  months  after  the  extirpation  of  the  spleen,  the  number  of  white 
corpuscles  less  than  in  dogs  with  a  spleen.  Welcker,  in  Halle,  determined  by  means 
of  his  blood-stain  measure  in  examining  specimens  of  blood  sent  by  me,  that  the 
blood  of  the  dog  without  a  spleen  was  paler  than  that  of  the  dog  with  a  spleen. 
By  means  of  the  method  of  settling  the  blood-corpuscles  contrived  by  him,  he 
found  that  the  blood  of  the  animal  without  a  spleen  contained  twenty  times  fewer 
white  globules  than  the  blood  of  the  animal  with  a  spleen. 

I  have  myself,  with  Penkert  and  Schindler,  by  means  of  the  method  of  settling 
the  blood-corpuscles  in  graduated  tubes,  invented  by  Welcker,  examined  the  blood 
of  a  large  number  of  dogs  Avhich  were  perfectly  healthy,  in  contrast  with  others 
whose  spleens  had  been  removed  a  longer  or  shorter  time  before,  as  well  as  those 
who  had  contracted  in  some  other  way  a  lesion  of  the  spleen  or  its  vessels  and  nerves. 
In  these  experiments  of  mine,  the  white  corpuscles  have  not  settled  so  clearly  that 
an  accurately  measured  distinction  could  be  marked  out  in  the  different  kinds  of 
blood.  But  this  I  can  say  with  certainty:  that  after  extirpation,  as  well  as  after 
other  lesions  of  the  spleen,  no  larger  proportion  of  white  corpuscles  was  observed 
by  me.  As  to  whether  and  how  far  they  were  diminished,  my  experiments  have 
not  given  so  distinct  results  as  Welcker  observed. 

The  results  were  otherwise  in  determining  the  amount  of  sediment  of  red 
corpuscles.  I  cannot  consider  it  an  accidental  occurrence  that  the  blood  of  all  the 
animals  whose  spleen  had  been  either  removed,  or  injured,  and  consequently  atro- 
phied, deposited  a  distinctly  smaller  sediment  of  red  corpuscles  than  the  blood  of 
all  the  dogs  in  which  the  spleen  was  still  acting,  but  am  rather  inclined  to  connect 
it  with  the  deficient  action  of  the  spleen  and  the  insufficient  vicarious  activity  of  the 
other  lymphatic  organs. ' 

The  importance  of  the  spleen  in  the  formation  of  blood  makes 
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it  easily  nnderstood  why  the  symptoms  of  imperfect  and  altered 
composition  of  the  blood  belong  to  the  most  constant  accompani- 
ments of  lasting  extensive  diseases  of  the  spleen — a  fact  which 
has  been  known  to  physicians  since  Hippocrates.  Chemistry 
lias  so  far  given  us  only  meagre  data  in  regard  to  the  qualitative 
and  quantitative  changes  of  the  composition  of  the  blood  in  affec- 
tions of  the  spleen.  It  may  be  correctly  supposed  that  an  entirely 
different  composition  of  the  blood  occurs,  not  only  in  the  various 
diseases  of  the  spleen,  but  even  in  one  and  the  same,  at  various 
periods.  We  are  somewhat  more  accurately  acquainted  with 
the  morphological  changes  of  the  blood  than  with  the  chemical. 
Various  kinds  of  splenic  cachexia  may  be  separated,  according  to 
the  presence  of  only  a  diminution  of  the  red  corpuscles  without 
increase  of  the  white — anaemia  splenica ;  or,  besides  a  diminution 
of  the  red  corpuscles,  a  slight  increase  of  the  white — leucocytosis; 
or,  a  great  increase  of  the  latter — leucaemia  ;  or,  at  the  same  time, 
a  collection  of  pigment  in  the  white  corpuscles — melano-leucsemia. 

In  leucaemia  we  assume  that  the  lymph-cells  are  generated  in 
abnormally  large  quantities  in  their  normal  birthplace — especially 
the  spleen — immediately  pass  into  the  blood,  and  here,  as  white 
blood-corpuscles,  produce  the  leucsemic  condition  of  the  blood. 
The  absence  of  the  leucsemic  composition  of  the  blood,  and  the 
persistence  of  the  relative  proportion  of  the  colored  and  un- 
colored  corpuscles,  in  simple  tumor  of  the  spleen,  allow  us  to 
suspect  that  a  retention  of  the  lymph-cells  formed  in  the  lij^per- 
plastic  spleen  has  taken  place.  The  distinction  from  leucaemia 
seems  to  consist  only  in  this  :  that  the  lymph-  cells  generated  in 
excess  by  the  hyperplasia  of  the  lymphatic  elements,  in  cases  of 
leucaemia,  migrate  from  their  birthplace  ;  while,  on  the  contrary, 
in  the  simple  tumor  of  the  spleen— the  so-called  pseudo-leucae- 
mia—they  remain  at  the  place  of  their  formation. 

A  case  of  melano-leucaemia,  after  intermittent,  coming  under 
my  observation,  gives  further  support  to  this  theory  of  the  pas- 
sage into  the  blood  of  substances  which  have  been  deposited  in 
the  spleen.  The  pigment  which  was  here  proved  to  exist  in  the 
circulation  is  to  be  looked  upon,  just  as  in  simple  melanaemia,  as 
a  secondary  product  of  the  local  clianges  which  are  excited  in  the 
spleen  by  the  malarial  process.    The  colorless  cellular  elements 
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which  are  carred  into  tlie  blood  in  abnormal  quantity,  in  conse- 
quence of  the  leucsemic  processes  of  the  spleen,  were  the  carriers 
of  the  pigment,  and,  in  consequence  of  this,  a  complication  of 
melano-leucferaia  had  arisen,  while  in  other  cases  we  observe 
only  leucfEmia  or  nielan^emia.  In  what  way  both  these  pro- 
cesses are  developed  out  of  the  primary  intermittent  disease,  we 
can  only  guess.  Very  probably  the  reason  consists  in  a  greater 
or  less  intensity  of  the  original  fever.  Considerable  disturbances 
of  nutrition  in  the  vascular  system  are  early  produced  by  the 
deep  alteration  of  the  blood  in  severe  forms  of  intermittent, 
which  cause  an  inclination  to  capillary  hemorrhages  and  to  the 
formation  of  pigment.  In  the  milder  forms  of  intermittent,  the 
process  of  cell-formation  in  the  spleen  is  intensified  only  in  a 
slight  degree,  and  the  only  result  is  a  simple  hyperplasia  of  the 
spleen,  without  exportation  of  white  blood-corjjuscles.  In  the 
severer  grades,  and  after  long  duration  of  intermittent,  the 
activity  of  the  glandular  organ  is  increased  in  a  more  marked 
degree.  The  process  of  cell-formation  in  the  spleen  takes  on  a 
permanently  progressive  character,  so  that  the  white  blood-cor- 
2DUScles  which  are  formed  are  carried  into  the  blood. 

In  the  severest  cases  of  intermittent,  the  nutritive  changes  in 
the  vascular  apparatus  result  in  a  hyperplasia  of  the  spleen, 
with  formation  of  pigment. 

Besides  the  increase  of  the  colorless  blood-corpuscles,  a  very 
considerable  absolute  diminution  of  the  red  corpuscles  has  been 
clearly  proved  by  Welcker,  which  corresponds  with  the  decided 
diminution  of  the  iron  contained  in  leucsemic  blood. 

Welcker  had  never  before  seen  in  human  blood,  either  in  the 
extremest  cases  of  chlorosis  or  in  the  last  stages  of  tuberculosis, 
so  pale  a  color  as  in  the  two  cases  of  leucaemia  examined  by  him. 

This  is  an  important  fact,  which  proves  the  influence  of 
chronic  splenic  tumors  on  the  deficient  formation  of  red  corpus- 
cles ;  their  number  seems,  to  judge  by  numerous  symptoms,  to 
be  smaller  than  normal  in  almost  all  tumors  of  the  spleen  ; 
hence,  it  is  probable  that,  in  consequence  of  important  changes 
which  occur  in  the  birthplace  of  the  cells,  the  formation  of  the 
red  corpuscles  is  interrupted.  Besides  the  quantitative  relations 
there  are  certain  qualitative  variations  of  the  red  corpuscles 
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which  seem  to  favor  this  view.  The  observation  of  nndeated  red 
corpuscles  in  this  disease  has  great  significance,  and  the  peculiar 
contractility  of  the  red  corpuscles,  which  has  been  observed  by 
Friedreich  and  myself  in  tumors  of  the  spleen,  is  also  important. 
In  the  case  reported  by  Friedreich,  where  a  splenic  tumor  of 
large  size  existed,  together  with  swelling  of  the  lymph  glands, 
only  a  few  red  corpuscles  displayed  the  normal  condition  ;  most 
of  them  showed,  at  some  point  of  their  periphery,  short,  nipple- 
like processes,  which  were  sometimes  longer  or  were  drawn  out 
into  threads  ;  others,  from  a  circular  constriction,  assumed  the 
shape  of  a  biscuit,  or,  by  a  double  constriction,  were  changed 
into  three-parted  forms ;  but  neither  in  color  nor  in  refraction 
were  these  forms  distinguishable  from  the  normal  red  elements 
of  the  blood.  The  colorless  were  in  no  way  changed  ;  even  the 
leucocytosis  occurring  in  ansemic  persons  was  wanting.  Fried- 
reich has  also  found  the  same  polymorphous  forms  of  a  great 
part  of  the  red  corpuscles,  in  a  case  of  splenic  leucaemia  occurring 
after  intermittent.  I  have  myself  seen,  in  a  case  of  anaemia 
splenica,  with  a  large  splenic  tumor,  the  red  corpuscles  marked 
by  many  caudal  processes.  Many  had  assumed  the  biscuit  form. 
When  I  exhibited  this  patient  in  my  clinic,  in  February,  1866, 1 
described  the  condition  of  the  blood  by  saying  that  these  were 
not  finished  red  corpuscles,  but  that  they  occupied  a  place  be- 
tween the  red  and  the  white  ;  I  explained  the  condition  as  the 
earliest  beginning  of  leucaemia.  As  is  known,  the  place  of 
transformation  of  the  colorless  into  colored  corpuscles  is  consid- 
ered to  be  in  part  the  whole  course  of  the  circulation,  and  in  part 
the  spleen. 

According  to  Frey,  cells  may  be  found  in  the  splenic  blood  of 
man  and  mammalia,  of  which  one  cannot  say  whether  they  are 
still  lymph-cells,  or  whether  they  are  already  colored  blood-cells. 
The  spherical,  colorless  cell  is  probably  metamorphosed  to  a 
smooth,  circular  disc,  and,  with  the  loss  of  the  nucleus  and  of 
the  protoplasm,  the  yellow-colored  contents  are  produced  there- 
in. In  the  cases  of  splenic  disease  just  mentioned,  the  change 
of  form  of  the  white  corpuscles  had  already  taken  place  and 
the  nucleus  been  lost,  but  the  protoplasm  remained  very  contrac- 
tile— indeed,  more  so  than  in  the  normal  condition. 
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At  all  events,  these  interesting  observations  invite  a  more  sys- 
tematic examination  tlian  lias  been  heretofore  usual  in  diseases 
of  the  spleen,  not  only  of  the  white,  but  also  of  the  red  blood- 
corpuscles. 

The  blood-changes  caused  by  affections  of  the  spleen  are 
manifested  externally  by  the  symptoms  of  ansemia  and  by  drop- 
sical effusions,  and  later  by  symptoms  of  a  hemorrhagic  dia- 
thesis. 

The  anfemia  occurs  very  gradually ;  its  beginning  is  completely 
latent  and  can  hardly  be  suspected,  if  an  intumescence  of  the 
spleen  has  developed  itself  without  previous  loss  of  health. 

The  affection  takes  another  form  when  it  occurs  as  a  sequel 
of  intermittent  or  syphilis,  or  after  irregular  action  of  the  sex- 
ual organs  in  the  female,  or  after  great  mental  excitement ;  then 
the  previous  loss  of  health  usually  passes  immediately  into  the 
chronic  splenic  affections,  betraying  itself  by  anaemia.  In  the 
other  case  the  patients  become,  without  assignable  cause,  out  of 
tune,  irritable,  or  apathetic  ;  weakness,  depression,  disinclination 
to  work  follow.  More  rarely  it  happens  that  the  affection  begins 
with  a  feeling  of  weight  in  the  splenic  region,  or  in  the  abdomen 
generally. 

The  symptoms  on  the  part  of  the  nervous  system  are  mostly 
dependent  upon  the  ansemia  of  the  patient :  they  are  headache, 
dizziness,  buzzing  in  the  ears,  hardness  of  hearing,  fainting  ;  the 
patients  are  surly,  irritable,  sad ;  they  become  emaciated  with- 
out apparent  cause  ;  increasing  paleness  and  anaemia  accompany 
the  emaciation ;  the  skin  is  very  pale,  frequently  dry  ;  the  visi- 
ble mucous  membranes  are  pale  red  or  completely  bleached ; 
over  the  heart  and  the  great  vessels  of  the  neck  souffles  are 
heard;  cedematous  swellings  of  the  skin,  especially  of  the  feet 
and  legs,  take  place  early,  at  first  only  in  the  evening  or  after 
long  standing,  but  later  all  the  time. 

A  mechanical  cause  of  the  dropsy  from  hinderances  to  the  cir- 
culation is  only  to  be  found  in  rare  cases.  Preponderating 
ascites,  as  in  liver  diseases,  connected  with  impaired  circulation, 
does  not  occur  in  uncomplicated  splenic  affections.  Collections 
of  fluid  in  other  serous  cavities  are  seen  more  frequently.  The 
most  extreme  degrees  of  dropsy  follow  in  the  not  rare  coiiiplica- 
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tions  with  diseases  of  the  liver,  of  the  kidneys,  of  the  heart. 
The  access,  as  well  as  the  disappearance  of  the  dropsy,  takes 
place  almost  always  very  slowly.  ^^^^^  &WEST'R1DING 

fflEDICO-CWRURCICAL  SOCIETY 

Hemorrhagic  Diathesis. 

In  many,  but  not  in  all  cases,  the  symptoms  of  a  hemorrha- 
gic diathesis  are  added  to  those  already  described  :  the  patients 
have  repeated  bleedings,  which  ensue  usually  from  the  nose  ; 
more  rarely  from  the  intestinal  canal  or  the  lungs,  or  into  the 
tissues  of  the  skin,  or  in  many  cases  into  the  brain.  The  end  is 
materially  hastened  by  this  complication.  The  patients  either 
die  suddenly,  with  apoplectic  symptoms,  or  are  so  weakened 
by  repeated  and  abundant  losses  of  blood,  that  they  die  early 
with  the  symptoms  of  exhaustion  and  ansemia.  If  no  hemor- 
rhagic diathesis  is  developed,  the  disease  takes,  with  few  excep- 
tions, a  tedious  course  that  may  last  for  years  ;  in  such  cases 
the  swelling  of  the  spleen  and  the  lymphatic  glands  attains  a 
high  degree  of  development ;  the  patients  emaciate,  and  their 
pale,  cachectic  appearance  becomes  very  striking. 

The  clinical  importance  of  the  hemorrhages  may  be  seen  from  the  frequency  of 
their  occurrence.  In  69  cases  of  leucaemia  collected  by  Ehrlich,  hemorrhages  were 
observed  57  times;  among  the  12  cases  observed  by  me,  7  times;  so  that  in  81 
cases  of  leucaemia,  hemorrhages  took  place  64  times.  35  times  hemorrhages  were 
observed  from  the  nose;  13  times  from  the  intestinal  canal :  11  times  into  the  tis- 
sues of  the  skin  ;  8  times  from  the  gums ;  6  times  from  the  hemorrhoidal  vessels ; 
5  times  in  the  peri-  and  endocardium ;  4  times  each  from  the  stomach  and  the 
lungs ;  4  times  profuse  bleeding  from  wounds ;  3  times  from  the  uterus ;  3  times 
each  efEusions  of  blood  into  the  brain,  the  peritoneum,  and  the  membranes  of  the 
gastro-intestinal  canal ;  twice  hemorrhages  from  the  urinaiy  passages ;  and  as  often 
efEusions  of  blood  into  the  conjunctiva  bulbi  and  the  choroid,  into  the  tissue  and 
capsule  of  the  spleen,  the  kidneys,  the  walls  of  the  urinary  bladder,  and  the  submu- 
cous and  subserous  connective  tissue. 

Nosebleed  seems  so  far  the  most  frequent  and  also  the  most 
profuse  of  these  hemorrhages.  In  the  summer  of  1869  I  ob- 
served in  a  patient  with  splenic  leucaemia  such  profuse  nose- 
bleeding,  in  connection  with  moderate  haemoptysis,  that  all 
means  of  arresting  it  were  at  first  without  success  ;  after  several 
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attempts,  plugging  tlie  nostrils,  together  with  the  application 
of  a  solution  of  chloride  of  iron,  stopped  the  bleeding.  By  this 
time  the  patient  had  become  so  anaemic  that  we  were  induced  to 
try  transfusion.  This  remedy  proved  of  special  use  against  the 
hemorrhagic  diathesis.  Whereas  before,  nosebleed  occurred  at 
short  intervals,  after  the  transfusion  it  was  not  repeated. 

I  am  at  present  treating  in  my  clinic  a  patient  with  consider- 
able swelling  of  the  liver  and  spleen  after  intermittent,  without 
a  leucsemic  condition  of  the  blood  (pseudo-leucaemia  lienalis). 
With  her  also  a  very  profuse  nosebleed  occurred  at  intervals  of 
from  three  to  five  weeks. 

It  has  been  often  supposed  that  in  diseases  of  the  spleen  in 
general,  and  especially  in  leucaemia,  the  bleeding  occurs  only  out 
of  the  left  nostril.  I  have  known  cases  of  chronic  enlargement 
of  the  spleen  where  the  nosebleed  took  place  from  both  nostrils, 
or  even  from  the  right  alone. 

Occasionally  the  hemorrhages  occur  at  regular  intervals  every 
twenty-four  hours  ;  every  third,  fourth  or  eighth  day  ;  or  every 
three  or  four  weeks ;  return  again  one  or  several  times,  or,  in 
women,  sometimes  conform  to  the  menstrual  type ;  the  duration 
of  separate  attacks  varies,  and  the  same  is  true  of  the  quan- 
tity of  the  blood  lost,  which  may  range  from  a  few  drops  to  a 
quart.  As  a  rule,  the  symptoms  are  observed  to  become  strikingly 
worse  after  an  attack,  and  occasionally  lead  to  a  very  rapid  end. 
Exceptionally,  the  subjective  symptoms  grow  less,  and  a  dimi- 
nution of  the  splenic  tumor  takes  place. 

The  causes  which  give  rise  to  the  hemorrhages  in  chronic 
tumors  of  the  spleen  are  various.  It  might  easily  be  supposed 
that  in  a  blood  so  changed  not  only  the  white,  but  also  the  red 
blood-corpuscles,  would  have  a  tendency  to  leave  the  vessels  more 
easily ;  but  the  more  copious  hemorrhages  cannot  be  explained 
in  this  way.  In  such  cases  a  solution  of  continuity  of  the  vascu- 
lar walls  must  be  assumed  ;  as  an  immediate  cause,  a  weakness 
of  the  vascular  walls  may  easily  be  supposed.  Especially  in 
leucaemia  we  are  in  a  position  to  refer  back  the  development  of 
the  so-called  hemorrhagic  diatliesis,  primarily,  to  an  altered  con- 
stitution of  the  blood.  The  latter  gives  rise  to  such  a  change  of 
the  walls  of  the  vessels  that  they  can  no  longer  offer  a  sufficient 
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resistance  to  the  ordinary  pressure  of  the  blood — still  less  when 
it  is  locally  increased.  In  consequence  of  the  leucjemic  condi- 
tion of  the  blood,  the  nutrition  of  the  vascular  walls  is  perma- 
nently interfered  with,  and  thereby  a  greater  fragility  produced. 

Pathologico-anatomical  investigation  has  not  yet  been  suffi- 
ciently directed  to  the  changes  in  the  vascular  walls,  in  chronic 
affections  of  the  spleen  ;  data  are,  however,  often  found  which 
point  to  deficient  nutrition  of  the  vessels  as  a  cause  of  hemor- 
rhage. In  the  49th  Vol.  of  Virchow's  Archiv,  Roth  reports 
fatty  degenerations  of  the  walls  of  the  retinal  arteries  in  leucae- 
mia. 

Febrile  Symptoms. 

These  are  almost  always  found  in  acute  diseases  of  the  spleen ; 
their  connection  will  be  more  minutely  explained  when  the  acute 
tumors  of  the  spleen  are  treated  of.  In  chronic  splenic  growths, 
fever  occurs  more  rarely,  but  may  arise  either  from  the  disease 
underlying  the  splenic  affection,  or  from  the  complications  and 
consequences.  It  usually  has  a  material  influence  upon  the  course 
of  the  disease,  whether  it  progresses  with  or  without  fever  ;  when 
the  disease,  and  with  it  the  cachexia,  which  is  never  wanting  in 
these  cases,  has  attained  a  certain  degree,  its  febrile  character  is 
manifested  by  the  patients  experiencing  alternate  feelings  of 
chill  and  heat.  The  thermometer  usually  marks  not  over  39°  C. 
(102.2°  F.),  and  evening  exacerbation  is  often  present.  I  once 
observed  evening  remissions  in  a  case  of  splenic  leucaemia. 

The  abdomen  becomes  more  tense,  and  is  sensitive  in  the 
region  of  the  spleen  and  liver ;  the  respiration  is  frequent,  diffi- 
cult, often  accompanied  by  cough,  with  tough  mucous  or  rarely 
bloody  expectorations ;  headaches  supervene,  which  are  often 
limited  to  definite  portions  of  the  head,  or  are  accompanied  by 
various  disturbances  of  the  senses :  giddiness,  buzzing  in  the 
ears,  or  weakness  of  sight.  On  some  days  the  fever  with  its 
accompaniments  is  less  intense  ;  the  urine  usually  shows  a  copi- 
ous deposit  of  urates  and  free  uric  acid.  During  the  febrile 
exacerbation,  dropsical  accumulations,  which  may  be  already 
present,  are  increased,  or  new  ones  make  their  appearance  in  the 
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skin  or  serous  cavities.  Frequently  movable  painful  oedemas 
make  their  appearance  on  the  lower  extremities  ;  these  can  often 
be  referred  to  the  formation  of  thrombi.  Not  unfrequently  vari- 
ous eruptions  occur :  eczema,  miliaria,  boils,  erysipelas,  as  well 
as  excoriations  in  places  where  moist  surfaces  rub  together.  As 
a  consequence  of  profuse  perspiration,  I  saw  in  one  patient  the 
skin  of  the  head,  neck,  and  trunk  covered  with  eczematous 
tubercles  and  vesicles,  and  even  little  ulcers. 

The  duration  of  the  febrile  condition  is  very  various. 

During  two  months  I  observed  in  a  leucfemic  patient  a  continuous  fever,  which 
several  times  showed  a  remission  of  one  or  two  days,  only  after  profuse  sweating  or 
nosebleed.  The  patient  complained  to  a  striking  degree  of  stabbing  pains  in  the 
left  hypochondrium,  which  shot  upward  to  the  shoulder  and  the  back  of  tlie  head. 
Increase  of  the  splenic  growth  was  plainly  detennined  at  this  time :  the  point  of 
the  spleen  was  very  painful  to  the  touch,  the  intensity  of  the  pains  demanded  two 
subcutaneous  injections  of  morphia  daily,  the  fever  on  separate  days  corresponded 
to  the  intensity  of  the  pains.  At  the  autopsy,  extensive  inflammatory  processes  were 
demonstrated  in  the  spleen. 

It  has  also  been  stated  by  other  observers  that  the  enlarge- 
ment of  chronic  tumors  of  the  spleen  and  lymphatic  glands, 
taking  place  by  starts,  is  accompanied  by  fever,  and  that  often 
in  chronic  diseases  of  the  spleen  new  glandular  growths  come 
into  view  during  the  febrile  exacerbation.  These  facts  explain 
the  origin  of  the  febrile  symptoms.  It  may  be  assumed  that 
these  febrile  symptoms  are  connected  with  mitative  processes  in 
the  spleen. 

Change  of  the  Urinary  Secretions. 

For  a  long  time  the  attention  of  physicians  has  been  directed 
to  the  urinary  excretion  in  diseases  of  the  spleen.  The  older  and 
later  writers  agree  upon  this  point,  that  its  condition  is  very  vari- 
able. In  most  cases  the  urine  is  normal  in  quantity,  in  many 
cases  even  increased,  but  towards  the  end  always  diminished ; 
more  rarely  during  the  whole  disease  a  scanty  secretion  exists ; 
the  quality  also  is  always  strikingly  different  from  the  normal. 
If  one  considers  the  importance  which  the  spleen  has  as  a  lym- 
phatic organ,  and  the  influence  which  its  diseases  exercise  upon 
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the  fluids,  it  will  appear  reasonable  that,  according  to  the  kind 
of  disease  and  the  composition  of  the  blood  depending  thereon, 
the  renal  secretion  derived  from  the  altered  blood  should  possess 
many  peculiarities. 

In  his  celebrated  work  upon  the  inflammation  and  enlarge- 
ment of  the  spleen,  Heusinger  represents  the  urine  in  acute  sple- 
nitis as  dark  yellow,  at  times  scalding  towards  the  end  of  the 
disease,  with  a  yellow,  firm  sediment.  This  condition  of  the  urine, 
as  is  well  known,  is  generally  caused  by  a  deposition  of  uric  acid 
and  its  combinations,  and  urinary  coloring  matters.  Not  only 
acute  diseases  of  the  spleen  connected  with  fever,  but  chronic 
hypertrophies  as  well,  often  show  the  same  sediment.  When  first 
passed,  the  urine  is  usually  clear,  of  a  yellow  or  yellowish  red 
€olor,  strongly  acid  reaction,  and  considerable  specific  gravity 
(1.020-1.025).  After  cooling  it  usually  becomes  turbid,  deposits 
a  clay-  colored  sediment  of  urate  of  soda  and  ammonia — sedimen- 
tum  lateritium  ;  often  large  rhombic  plates  of  free  uric  acid, 
sometimes  colored,  and  sometimes  uncolored,  are  found,  and 
during  severe  dyspnoea,  also  the  well-known  octahedra  of 
oxalate  of  lime. 

Heusinger  observed  these  deposits  to  a  striking  degree  in  the  person  of  a  physi- 
cian who,  upon  coming  to  consult  him  for  enormous  swelling  of  the  spleen,  brought 
with  him  a  little  package  of  very  large  uric  acid  crystals  which  he  had  obtained 
from  his  urine  soon  after  its  passage,  which  was  very  painful.  In  some  regions — 
such  as  Holland,  Pavia,  Cremona,  and  India — according  to  Heusinger,  endemic 
splenic  affections  are  likely  to  occur  with  endemic  uric  acid  calculus.  Charlton, 
indeed,  asserts  that  among  100  patients  with  stone  hardly  one  can  be  found  who 
has  not  trouble  with  his  spleen. 

Virchow  first  stated  that  the  secretion  of  uric  acid  was  in- 
creased in  leucaemia.  H.  Ranke  afterwards  found  the  same  thing. 
While  he  reckoned  the  average  excretion  in  healthy  persons  at 
0.648,  he  obtained  from  leucsemic  patients  on  an  average  0.915 
grm.  He  drew  from  this  the  conclusion  that  uric  acid,  at  least  in 
great  part,  was  formed  in  the  spleen,  in  the  juice  of  which 
Scherer  has  demonstrated  uric  acid  as  a  normal  constituent. 
Pettenkofer  and  Voit  obtained  the  same  result  in  examining  the 
urine  of  a  leucsemic  patient.    They  were  fortunate  enough  to  be 
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able  to  compare  tlie  amount  of  his  uric  acid  excretion  with  that 
of  two  healthy  persons  who  had  taken  exactly  the  same  food  ; 
the  increase  of  uric  acid  in  the  leucaemia  was  sixty- four  per  cent. 

In  the  first  case  of  splenic  leuca3mia  which  I  observed,  I  had 
analyses  made  of  the  urine.  In  the  proportion  of  the  normal  con- 
stituents, Dr.  Koerner  found  no  such  important  variations  from 
the  normal  that  any  special  condition  peculiar  to  leucaemia  could 
be  fixed  upon  from  them;  large  quantities  of  uric  acid  were 
found  in  the  urine  only  when  the  fever  was  more  intense.  Our 
further  observations  also  have  shown  an  increase  of  uric  acid  and 
its  salts  as  not  constant  in  splenic  leucaemia,  for  which  reason  I 
have  assumed  that,  in  this  disease  also,  its  presence  is  to  be  re- 
garded as  a  consequence  of  incomplete  oxidation — a  relative  defi- 
ciency in  respiration ;  since,  according  to  the  investigations  of 
Bartels,  an  increase  of  the  uric  acid  above  the  normal,  without 
simultaneous  and  proportionate  increase  of  urea,  is,  under  all 
circumstances,  a  consequence  of  an  incomplete  oxidation  of  the 
tissues  of  the  body — that  is,  of  a  relative  insufl3.ciency  of  respira- 
tion. 

Since  Senator's  experimental  investigations  upon  the  influ- 
ence of  respiratory  disturbances  upon  the  metamorphosis  of  tis- 
sue, as  well  as  those  of  Naunyn  and  K-iess,  who  found  no  increase 
of  uric  acid  in  a  dog  of  eight  kilos  weight,  from  which,  in  four 
days,  over  850  c.c.  of  blood  had  been  drawn,  one  may  have  some 
doubt  whether  the  increase  of  uric  acid  in  the  urine  wliich  occurs 
in  leucaemia  is  really  caused  as  explained  by  Bartels. 

The  hypothesis  set  up  by  Yirchow,  and  later  by  Kanke,  ac- 
cording to  which  the  cause  of  the  increase  of  uric  acid  is  to  be 
sought  in  the  hypertrophy  of  the  spleen,  would,  therefore,  have 
to  explain  the  increase  of  uric  acid  in  the  splenic  leucaemia.  In 
other  tumors  of  the  spleen,  then,  the  urine  must  contain  larger 
quantities  of  uric  acid.  This  substance  ought,  then,  to  be  dem- 
onstrated in  every  case  of  splenic  leucaemia,  even  when  the  in- 
crease of  white  corpuscles  is  only  moderate  and  the  dyspnoea 
slight. 

Salkowski,  in  one  case,  for  thirty  successive  days  made  determinations  of  uric 
acid  and  urea ;  and  in  this  long  series  the  uric  acid  was  constantly  increased,  both 
relatively  and  absolutely,  especially  in  relation  to  the  urea.    In  a  second  case  which 
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Salkowski  has  recently  observed,  the  uric  acid  was  not  increased  to  the  same  extent. 
A  relative  increase  of  the  uric  acid  was,  nevertheless,  not  to  be  overlooked,  although 
it  could  not  be  considered  marked.  I  have  not  recently  had  an  opportunity  to 
examine  the  constitution  of  the  urine  in  a  case  of  splenic  leucaemia ;  but  a  case  of 
simple  splenic  hypertrophy,  after  intermittent,  entered  my  clinic,  in  which  Dr. 
Schindler  had  studied  the  influence  of  the  splenic  tumor  on  the  urinary  secretion  for 
thirty-five  days,  during  which  the  patient  took  the  same  carefully  weighed  daily 
quantity  of  food.  The  uric  acid  was  not  increased  either  relatively  or  absolutely, 
nor  in  comparison  to  the  urea.' 

The  variations  which  have  been  observed  in  the  condition  of 
the  urinary  secretion  in  chronic  tumors  of  the  spleen  demand 
further  investigation,  until  the  question  as  to  the  increase  of 
uric  acid  excretion  is  finally  settled. 

The  qualitative  analysis  of  the  urine  has  also  been  made  of 
value  in  the  study  of  splenic  diseases.  After  Scherer  demon- 
strated in  the  blood  of  leucsemic  patients  substances  which  are 
known  as  derivatives  of  the  spleen,  it  appeared  interesting  to 
study  their  passage  into  the  secretions.  In  the  urine  of  a  patient 
treated  by  me,  in  whom  well-marked  splenic  leucaemia  was  deter- 
mined, Wilhelm  Koerner  found,  by  the  method  explained  by 
him,  hypoxanthin  and  lactic  acid. 

Carl  Huber,  who  used  the  method  given  by  Scherer,  was  not 
able  to  find  hypoxanthin  in  the  urine  of  a  patient  treated  by  me 
for  syphilis  and  leucaemia.  It  was  natural  to  connect  this  nega- 
tive result  with  the  peculiarity  of  the  case,  which  was  recognized 
as  the  lymphatic  form  of  leucaemia.  The  material  of  my  clinic  in 
this  place  furnished  opportunity  for  repeating  this  experiment. 

Examinations  of  urine  which  Drs.  Brasch,  Diesterweg,  Pfeil- 
Schneider,  and  Jakubasch  have  undertaken,  at  my  suggestion,  in 
the  chemical  laboratory  at  this  place,  showed  that  an  increased 
formation  of  hypoxanthin  in  the  spleen,  and  a  consequent  in- 
crease of  hypoxanthin  in  the  blood,  occurs  in  splenic  leucae- 
mia, but  that  the  increased  formation  of  hypoxanthin  does  not 
belong  exclusively  to  the  leucaemic  tumor  of  the  spleen.  The 
method  given  by  Scherer,  Salkowski  considers  inaccurate  for  the 
demonstration  of  hypoxanthin  in  the  urine,  and  therefore  be- 
lieves that  the  presence  of  hypoxanthin  in  the  urine  is  not  suflBi- 
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ciently  demonstrated  by  the  earlier  examinations,  and  that  the 
conclusions  drawn  thence  are  unfounded,  since,  in  a  case  at  the 
Jena  clinic,  as  well  as  in  a  case  examined  by  him  (Salkowski), 
hypoxanthin  was  not  found  in  the  urine  of  a  patient  who  suffered 
from  well-marked  leucaemia.  In  a  second  case  of  leucaemia,  Sal- 
kowski also  found  hypoxanthin  in  the  urine  by  means  of  the 
method  used  by  him,  and  its  occurrence  is  no  longer  denied  by 
him. 

It  is  of  interest  to  remark  that  after  Salkowski  had  demon- 
strated hypoxanthin  in  leucsemic  bone-marrow,  it  was  very 
lately  found  by  Heymann  in  the  healthy  marrow  also. 

As  to  whether  the  other  substances  which  were  found  by 
Scherer  in  the  splenic  juice,  especially  lactic,  formic  and  oxalic 
acids,  pass  into  the  urine  when  the  spleen  is  hypertrophied, 
analyses  have  given  varying  results  ;  further  examinations  must 
determine  more  accurately  whether  the  presence,  or,  at  least,  the 
presence  in  increased  quantity,  of  these  bodies  in  the  urine,  in 
cases  of  tumor  of  the  spleen,  is  to  be  considered  a  consequence 
of  incomplete  oxidation  or  of  increased  action  of  the  spleen. 

Physical  Examination  of  the  Spleen. 

In  acute  as  well  as  in  chronic  diseases  of  the  spleen,  the  local 
changes  demonstrable  by  physical  examination  deserve  the 
preference.  Previous  to  a  thorough  knowledge  of  physical  diag- 
nosis, the  want  of  pathognomonic  symptoms  of  diseases  of  the 
spleen  was  especially  manifest,  because  a  functional  disturbance 
of  the  spleen  can  only  be  recognized  with  difficulty.  Most  of  the 
symptoms  mentioned  above  become  of  real  value  only  when 
their  relation  to  affections  of  the  spleen  is  proved  by  the  pres- 
ence of  a  tumor.  Since  many  physicians  are  not  sufficiently 
practised  in  the  physical  examination  of  the  spleen,  the  diagnosis 
of  its  diseases  is  made  but  rarely,  or  else  too  late. 

Inspection. 

In  acute  swelling  of  the  spleen,  as  a  rule,  no  visible  change  of 
the  abdomen  is  present ;  chronic  tumors  often  cause  great  dis- 
tention. 
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This  was  so  marked  in  a  female  patient  with  splenic  leucaemia,  whom  I  treated 
in  Giessen,  that  it  was  very  evident  through  her  clothes.  Even  pliysicians,  on  super- 
ficial examination,  thought  of  the  possibility  of  a  pregnancy  in  the  last  months, 
although  upon  more  careful  inspection  one  could  easily  be  convinced  that  the 
growth  was  more  plainly  developed  upon  the  left  side. 

A  still  more  striking  distention  I  observed  in  a  boy  of  twelve  years,  who  was 
treated  a  short  time  ago  in  my  clinic  for  amyloid  degeneration  of  the  spleen,  in  con- 
sequence of  hereditary  syphilis. 

The  abdomen  is  usually  tolerably  soft,  but  often  very  tense. 
When  the  abdominal  walls  are  lax,  one  can  see  the  outlines  of 
the  tumor  stretching  from  the  left  hypochondrium  into  the 
anterior  regions  of  the  belly. 

Palpation, 

The  tumors  of  the  spleen  protruding  from  under  the  arch  of 
the  ribs  can  usually  be  more  clearly  felt  than  seen.  The  state- 
ment of  Braune  (Text  to  Plate  XVI.)  that  the  enlarged  spleen  can 
always  be  felt  during  deep  inspiration  is  entirely  correct,  on  the 
condition  that  the  organ  is  not  too  soft,  as  in  the  different  forms 
of  typhus,  where,  in  addition,  the  meteorism  is  often  in  the  way. 
Leichtenstern '  has  lately  called  attention  to  an  important  source 
of  error.  If  we  allow  the  patient,  lying  upon  the  right  side,  with 
abdominal  walls  as  lax  as  possible,  to  take  a  deep  inspiration, 
and,  with  the  hand  laid  flat  upon  the  abdomen,  press  the  surfaces 
of  the  fingers  towards  the  spleen  below  the  arch  of  the  ninth  to 
eleventh  ribs,  not  unfrequently  the  costal  serrations  of  the  dia- 
phragm, which  here  interlock  with  the  serrations  of  the  trans- 
versalis  abdominis  muscle,  can  be  felt  in  their  contracted  condi- 
tion. They  may  give  the  impression  of  a  rounded  point,  which 
may  be  taken  by  the  inexperienced  for  the  anterior  extremity  of 
the  spleen. 

The  enlarged  spleen,  in  distinction  from  the  normal,  is  thrust, 
upon  inspiration,  not  only  deeper,  but  also  farther  forward ;  it 
thus  passes  beyond  the  ligamentum  pleuro-colicum,  and  therefore 
becomes,  since  it  has  lost  an  important  point  of  support  of  the 


'  Physikalisch-diagnostische  Bemerkung  zur  v.  Luschka's  Lage  der  Bauchorgane  des 
Menschen.  Separatabdruck  aus  Goschen's  Deutscher  Klinik.  1873. 
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normal  spleen,  generally  more  movable.  One  may  often  deter- 
mine by  palpation  a  large,  resistant  growth,  wliich  arises  from 
the  left  hypochondrium,  reaches  forward  to  the  navel,  may  be 
grasped  in  its  anterior  portion,  and  pushed  somewhat  outward. 
In  my  policlinic  a  patient  is  under  treatment  whose  consider- 
able splenic  tumor  has  advanced  from  the  arcus  costalis  to  the  ^ 
navel,  can  be  easily  pushed  back  into  the  left  hypochondrium, 
and  in  consequence  of  the  thickening  of  the  capsule  exhibits  a 
knobby  surface. 

One  may  often  feel  a  crepitus,  like  that  from  pressing  out 
the  air  in  cutaneous  emphysema  (De  Pury,  Thierfelder,  and 
Uhle).  Uhle  explains  this  appearance  by  the  friction  of  perito- 
neal exudations.  In  the  summer  of  1869  I  felt  very  clearly  for  five 
days  a  peritoneal  friction  over  the  leucsemic  tumor  in  a  patient 
in  whom  acute  peritonitis  had  occurred  after  arterial  transfusion. 

The  borders  of  chronic  tumors  of  the  spleen  show  at  some 
distance  from  their  anterior  blunt  end  deep  indentations,  into 
which,  when  the  abdominal  walls  are  thin,  a  finger  can  be  placed. 
The  left  lobe  of  the  liver  and  the  splenic  tumor  often  touch. 
Under  these  circumstances  the  anterior  end  of  the  spleen  is 
usually  thrown  a  little  downward,  and  we  may  hence  follow 
the  tumor  in  front  of  the  navel  in  a  curved  line  downward,  so 
that  at  the  level  of  the  anterior  superior  spinous  process  of 
the  ileum  it  sometimes  reaches  6  to  8  ctms.  beyond  the  median 
line.  It  often  reaches  into  the  pelvis.  In  the  position  upon  the 
right  side  it  sinks  still  more  into  the  abdomen,  and  changes  place 
to  the  extent  of  4  to  6  ctms. 

Percussion  of  the  Spleen. 

Notwithstanding  many  excellent  works  on  the  percussion  of 
the  spleen,  it  cannot  be  denied  that  it  still  presents  many  diffi- 
culties. This  can  scarcely  be  otherwise,  when  we  consider  that 
we  have  to  do  with  an  organ  of  only  small  volume  in  its  normal 
condition,  which  is  besides  only  half  accessible  to  the  percussion- 
hammer,  and  the  limitation  of  which  by  percussion  is  rendered 
more  difficult  by  the  surrounding  organs. 

In  relation  to  the  normal  position  of  the  spleen,  Lusclika,  as 
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was  mentioned  upon  page  351,  has  furnished  trustwortliy  results. 
Tliese  data  liave  been  confirmed  by  the  examinations  of  Pirogoff 
and  Braune.'  In  his  remarks  upon  the  physical  and  diagnostic 
bearings  of  v.  Luschka's  '  Lage  der  Bauchorgane  des  Menschen, 
Leichtenstern  has  materially  promoted  the  practical  application. 

In  connection  with  the  excellent  dissertation  of  Schuster  upon 
percussion  of  the  spleen,  prepared  in  1866  under  Prof.  E.  Seitz's 
direction,  this  great  work  forms  the  basis  of  the  description  of 
this  important  method  of  examination,  which  has  also  been 
recently  treated  of  in  a  meritorious  manner  in  the  Deutsches 
Archiv  fiir  klinische  Medicin.  XIII.  3.  p.  322,  by  A.  Weil.  In  a 
diagrammatic  figure,  which  he  has  designed  with  the  assistance 
of  several  drawings  given  in  Leichtenstern' s  work,  and  which  I 
have  found  suitable  for  the  explanation  of  the  present  text,  Weil 
has  explained,  for  the  purpose  of  percussion,  the  anatomical 
relations  of  the  spleen  in  the  following  very  clear  manner : 

The  spleen  lies  in  the  left  hypochondrium,  between  the  ninth  and  eleventh  ribs, 
■with  its  longest  diameter  directed  obliquely  from  backward  and  upward,  in  a 
direction  forward  and  downward,  following  the  course  of  these  ribs.  We  can  dis- 
tinguish in  this  organ  an  upper  end  a,  which  lies  at  most  2  ctms.  from  the  body  of 
the  tenth  dorsal  vertebra,  and  an  anterior  end  c  (or  c'),  which  corresponds  to  the 
point  lying  nearest  to  the  median  line ;  when  the  spleen  has  an  oval  figure  (a,  b, 
c,  d)  we  can  mention,  besides  the  upper  and  lower  ends,  only  two  borders,  an  anterior 
margo  crenatus  («,  &,  c),  and  a  posterior  margo  obtusus  {a,  d,  c),  which  at  the  ante- 
rior extremity  gradually  round  into  each  other.  The  anterior  end  in  its  normal 
condition  does  not  pass  the  costo-articular  line — that  is,  a  line  drawn  from  the  left 
stemo-clavicular  articulation  to  the  point  of  the  eleventh  rib.  The  anterior  border 
corresponds  to  the  course  of  the  ninth  rib,  and  hence  crosses  over  the  lower  border 
of  the  lung  (Jc,  I,  m),  at  an  angle  which  Leichtenstern  calls  the  spleno-pulmonary 
angle ;  in  this  angle  (Z,  6,  c)  are  situated  the  stomach  and  the  colon.  The  posterior 
border  follows  the  eleventh  rib,  soon  to  meet  with  the  outer  border  (e,  /,  g)  of  the 
left  kidney.  The  posterior  border  of  the  spleen  and  the  outer  border  of  the  left 
kidney  meet  at  the  so-called  spleno-renal  angle  {d,  h,  g),  in  which  the  descending 
colon  is  placed.  When  the  form  of  the  spleen  is  more  rhomboidal  (a,  b,  c',  d)  its 
anterior  border  follows  the  course  of  the  ninth  rib  farther  forward  than  when  its 
form  is  oval,  and  the  lower  border  (c',  d)  then  runs  more  obliquely  backward  and 
downward  from  the  anterior  to  the  posterior  border.    The  position  of  the  lower 


'  Topogr.-anat.  Atlas.  Leipzig,  18G7-73.  Tafel  XVI.  Text. 

'  Separat-Abdruck.  aus  Goschen's  Deutscher  IClinik  1873.  Nos.  3G-36. 
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border  of  the  left  lung  is  of  great  importance  in  understanding  the  percussion  of 
the  spleen.  As  appears  from  the  statements  of  the  various  authors  who  have  taken 
the  trouble  to  fix  by  percussion  upon  the  living  person  the  position  of  the  lower 
border  of  the  left  lung,  this  usually  forms  a  line  running  aroimd  the  thorax  from 
the  vertebral  column  (3f,  M)  to  the  anterior  axillary  line  (C,  (7),  horizontally  or  in 
a  slight  curve,  with  a  downward  convexity  (k,  I).  (Compare  Conradi,^  Oerhardt,^ 
and  others  in  relation  to  this.)  From  the  anterior  line  of  the  axilla  the  lower 
border  of  the  left  lung  passes  inward  and  upward  into  an  arc  with  its  convexity 
downward  (I,  m),  to  meet  the  border  of  the  left  lobe  of  the  liver  (n,  m),  and  then 


Fig  1  —5,  eternmn;  M,  M,  median  line  of  the  back;  Sc,  Sc,  scapular hne;  A,  ^  posterior;  B,  jB,  mid- 
dle- C,  6,  anterior axiUary  line;  6,  12,  sixth  to  twelfth  rib;  a,  6,  c.  d  oval  form  of  the  spleen ;  a,  6.  C,  d, 
rhomboid^  fown  of  the  spleen ;  e  f,  g,  outer  convex  border  of  the  left  kidney ;  I,  b,  c,  epleno-pulmonary 
SigteT^  A,^'^Plen<v^^^  border  of  left  lung:  n,  m.  border  of  left  lobe  of  the  liver. 

to  pass  into  the  anterior  border  of  the  lung.  A  glance  at  the  diagram,  Fig.  I., 
makes  evident  two  important  circumstances  for  percussion :  1.  About  a  third  of 
the  spleen,  namely,  the  upper  end,  and  a  part  of  the  anterior  and  posterior  border 
are  covered  by  the  lungs.  2.  The  posterior  border  of  the  spleen  is  so  placed  against 
the  outer  convex  border  of  the  left  kidney,  that,  in  the  region  of  the  greatest  part  of 
the  posterior  border  of  the  spleen,  so  far  as  it  is  not  covered  by  the  lung,  the 
spleen,  and  the  kidney,  two  solid  organs,  meet  each  other. 


'  Lage  and  Grosse  der  Bnistorgane  u.  8.  w.  Inauguraldissert.  Giessen,  1848. 
2  Lehrbuch  der  Auscultation  und  Perkussion. 
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The  difficulties  in  percussing  the  spleen  are  materially  in- 
creased by  the  fact  that  this  organ  is  quite  small,  some  3  ctms. 
thick,  and  therefore  by  itself  gives  a  much  less  dull  sound  than 
the  much  thicker  liver.  Hence,  as  a  rule,  strong  percussion 
should  be  avoided,  since  the  vibrations  are  immediately  trans- 
mitted to  the  neighboring  organs,  lung,  stomach,  and  intestine, 
and  the  dull  sound  of  the  spleen  is  almost  entirely  lost  in  the 
clear  sound  of  the  neighboring  organs.  In  rare  cases,  in  w^hich 
slight  percussion  does  not  attain  the  object,  the  stronger  must  be 
used. 

I  use  Wintrich's  hammer  and  Seitz's  double  pleximeter  of 
caoutchouc.  The  smaller  portion  of  the  latter  is  Just  small 
enough  to  be  conveniently  placed  between  the  ribs  of  a  thin  per- 
son ;  others  give  the  preference  to  immediate  percussion  by  the 
fingers. 

As  to  the  posture  of  the  body,  the  spleen  has  been  percussed 
in  the  most  various  positions.  Schuster  had  the  objects  of  his 
examination  take  five  different  postures  :  back,  right  side,  diago- 
nal between  the  two  last,  on  the  face,  and  sitting.  He  prefers 
the  diagonal  position,  which  I  almost  invariably  choose  in  my 
clinic.  The  patient  lies  upon  the  right  shoulder-blade,  in  a 
position  half-way  between  that  upon  the  back  and  the  right 
side  ;  the  region  of  the  spleen  thus  becomes  conveniently  promi- 
nent. Like  Schuster  and  Weil,  I  prefer  to  avoid  the  position 
upon  the  right  side,  since  in  this,  even  with  the  normal  spleen, 
but  still  more  when  it  is  enlarged,  the  determination  of  its  lower 
border  in  the  axillary  line  is  sometimes  made  more  difficult  or 
impossible  by  the  lower  ribs  and  the  crest  of  the  left  ilium  ap- 
proaching each  other  so  as  almost  to  touch. 

Yon  Ziemssen  has  called  attention  to  the  fact  that  the  spleen 
can  be  very  conveniently  percussed  while  the  patient  stands. 
Weil  considers  the  upright  position  and  the  diagonal  position  of 
the  patient  as  equally  justifiable.  In  a  part  of  the  cases  we 
found,  when  the  patient  was  standing,  a  clearer  limitation  of  the 
dulness,  especially  in  front  and  below,  than  when  he  was  lying. 
In  other  cases,  precisely  the  contrary. 

In  patients  who  can  stand  and  sit  upright,  I  have  lately  cor- 
rected the  limits  obtained  in  the  diagonal  position  by  the  results 
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when  standing  or  sitting.  In  cases  which  make  particular  care 
in  percussing  the  spleen  desirable,  I  believe  that  such  a  compari- 
son, which  Weil  also  recommends,  should  be  urgently  advised. 

The  comprehension  of  the  method  of  percussion  and  the 
results  to  be  obtained  thereby  would  be  made  much  easier  by  a 
diagrammatic  figure  such  as  that  represented  in  Fig.  II.,  which 
Weil  has  constructed  to  correspond  with  the  Fig.  I.  given  above. 
In  order  to  find  the  splenic  dulness  in  the  diagonal  or  right-sided 
position,  I  usually  seek,  while  the  patient  is  breathing  quietly, 
in  the  left  axillary  line  for  the  anterior  border  of  the  spleen 
(margo  crenatus),  which  first  becomes  accessible  to  percussion 
in  front  of  the  posterior  axillary  line,  since,  in  this  place,  the 
difference  in  resonance  is  most  clearly  marked,  and  it  is  conse- 
quently advisable  to  begin  the  percussion  here.  Since  the  upper 
part  of  the  spleen,  covered  by  the  lung,  is  not  accessible  to  per- 
cussion, even  after  strong  expiration,  no  true  upper  border  of 
the  spleen  can  be  made  out  on  the  posterior  surface  of  the 
thorax  ;  but  the  spleno-pulmonary  boundary  at  the  level  of  the 
tenth  or  eleventh  rib  can  there  be  marked  out  by  percussion. 

Conradi '  states  that  in  a  few  cases  one  may  learn  by  percussion  how  far  tlie 
spleen  is  covered  by  the  lung,  while  Piorry,  on  the  other  hand,  says  that  this  can 
almost  always  be  determined. 

Weil  percusses  first  near  the  vertebral  column  (in  M  of  his 
Fig.  II.),  then  in  the  scapular  line  {8c,  Sc),  then  in  the  posterior 
(A,  A),  middle  {B,  B\  and  anterior  (C,  0)  axillary  line,  vertically 
from  above  downward.  He  finds  then  in  these  lines  the  points 
{a,  5,  c,  e)  at  which  the  clear,  full  sound  of  the  lung  passes  into 
a  dull  or  empty  sound.  These  points  may  be  connected  b)^  a  line 
corresponding  to  the  lower  border  of  the  left  lung.  Its  course, 
near  the  vertebral  column,  lies  on  the  tenth,  in  the  scapular  line 
on  the  ninth,  in  the  middle  axillary  line  on  the  eighth  rib,  or  in 
the  eighth  intercostal  space  ;  it  is  generally  horizontal,  or  at  least 
slightly  curved  downward.  It  rises  from  the  anterior  axillary 
line  in  a  slight  curve  (e,  /)  upward  and  forward,  to  pass  into  the 
anterior  border  of  the  lung  at  the  sixth  rib.  This  portion  can 
only  be  clearly  determined  by  percussion  when  the  transition  of 


•  Inauguraldissertatiou.  Giessen.  1868. 
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the  non-tympanitic  pulmonary  sound  into  the  tympanitic  gastric 
sound  is  not  too  indistinct. 

After  the  lower  border  of  the  lung  is  determined,  Weil  per- 
cusses perpendicularly  downward  in  the  axillary  line.  We  find 
in  this  line,  below  the  border  of  the  lung,  an  empty  or  dull 
sound,  which,  at  g,  passes  into  a  clear  tympanitic  sound. 
By  percussion  in  the  direc- 
tion of  several  lines  converg- 
ing towards  the  axillary  line 
(marked  with  dotted  lines  in 
the  figure),  the  points  A:,  Z,  m 
are  determined  at  which  the 
tympanitic  passes  into  the 
dull  sound.  By  connecting 
all  these  points,  an  oval  (or 
three- sided)  figure  {e,  7c,  Z, 
/,  7^,  g)  is  obtained,  touching 
the  lower  border  of  the  lung. 
The  lower  border  of  this  figure 
can  be  followed  only  a  short 
distance  farther  back  to  n, 
because  beyond  the  line  o, 
in  which  the  tympanitic  sound 
(of  the  colon)  passes  into  the 

empty  sound  (of  the  kidneys  and  lumbar  region),  the  sound 
from  the  border  of  the  lung  downward  is  everywhere  alike  dull. 
It  is  clear  to  the  reader  from  this  figure  that  there  is  thus  ob- 
tained a  region  of  dulness  (e,  k,  Z,  m,  i,  7i,  g,  n),  open  backward, 
which,  as  can  be  seen  by  comparison  with  Fig.  I.,  corresponds 
exactly  to  that  portion  of  the  spleen  not  covered  by  the  lungs, 
/.  e.,  to  its  anterior  extremity,  and  to  its  posterior  border,  so  far 
as  it  does  not  lie  against  the  outer  border  of  the  left  kidney. 
The  line  n,  o  is  formed  by  the  outer  border  of  the  left  kidney. 
The  spleno-pulmonary  and  spleno-renal  angles  are  again  found 
in  Fig.  II. 

From  this  demonstration  it  is  clear  that  only  the  anterior  ex- 
tremity of  the  spleen,  a  portion  of  the  anterior,  and  a  portion  of 
the  posterior  borders,  can  be  circumscribed  by  percussion  ;  hence, 
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it  is  impossible  to  give  an  average  measure  of  the  normal  dulness 
of  the  spleen,  since  the  whole  portion,  that  is  about  a  third,  lying 
above  the  border  of  the  lung,  cannot  under  normal  circumstances 
be  circumscribed  by  percussion.  E.  Seitz  and  Schuster  have, 
therefore,  recommended  to  judge  of  the  size  of  the  spleen  only 
by  the  extent  of  the  splenic  dulness  from  above  downward,  and 
by  the  circumstance  whether  the  anterior  extremity  of  the  spleen 
is  thrust  into  the  abdominal  cavity  more  or  less  far,  before  or 
behind  the  axillary  line,  so  that  the  splenic  dulness  forms  a 
region  limited  on  three  sides— that  is,  above,  in  front,  and  below— 
and  is  open  behind.  Weil  also  judges  of  the  size  of  the  organ 
by  the  breadth  of  the  dulness  found  in  the  axillary  line  (that  is, 
according  to  length  of  the  line  7^),  as  well  as  by  the  distance  of 
the  anterior  extremity  from  the  costo-articular  line,  or  the  arch 
of  the  ribs  ;  but  warns  us  especially  to  pay  attention  to  the  situ- 
ation of  the  lower  border  of  the  left  lung,  lest  it  might  be  errone- 
ously supposed  that  the  upper  and  posterior  border  of  the  spleen 
had  been  reached. 

The  spleno-pulmonary  boundary  was  placed  by  Avenbrugger 
at  the  seventh  rib  in  the  axillary  line  ;  by  Strempel,  at  the  sev- 
enth intercostal  space ;  by  Piorry,  at  the  eighth  ;  by  Bamber- 
ger, at  the  ninth  ;  by  Schuster,  at  the  eighth  or  ninth.  Weil 
also  found  in  most  cases,  in  the  diagonal  or  right-sided  position, 
the  spleno-pulmonary  boundary,  in  the  middle  axillary  line  at 
the  eighth  intercostal  space,  or  at  the  ninth  rib  ;  in  many  cases 
also  at  the  eighth  rib. 

The  distance  of  the  lower  border  of  the  spleen  from  the  upper 
in  the  middle  axillary  line,  that  is,  the  breadth  of  the  splenic 
dulness,  is  usually,  in  health,  5  to  6  ctms.  In  rare  cases  it  was 
found  by  Weil  1\  ctms. 

The  anterior  border  of  the  spleen — that  is,  the  point  of  the 
splenic  dulness  lying  nearest  to  the  median  line— lay  in  most  of 
the  cases  examined  by  Weil  exactly  in  the  costo-articular  line,  or 
passed  about  one  centimetre  beyond  it — that  is,  it  was  distant 
four  or  five  centimetres  from  the  arch  of  the  ribs. 

Leichtenstern  has  lately  paid  attention  to  the  varying  condi- 
tions of  the  thoracic  circumference,  since  the  distance  between 
the  vertebral  column  on  the  one  side,  the  axillary  and  costo-articu- 
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lar  line  on  the  other,  differs  according  to  the  circnmference  of 
the  tliorax,  but  the  spleen  does  not  become  longer  or  shorter  in 
the  same  ratio  as  the  difference  between  the  lines  mentioned 
becomes  more  or  less  ;  therefore,  the  long  diameter  of  the  spleen 
must  sliow  in  different  cases  a  varying  proportion  to  the  amount 
of  the  distance  between  the  vertebral  column  and  the  axillary 
line.  And  since  the  upper  posterior  end  of  the  spleen,  which  is 
inaccessible  to  percussion,  is  found  at  a  constant  distance  (2  to  4 
ctms.)  from  the  vertebral  column,  the  distance  between  the  ante- 
rior extremity  of  the  spleen  and  the  axillary  and  costo-articular 
line  is  subject  to  variations  dependent  upon  the  thoracic  circum- 
ference. So  the  necessity  arises  of  using  none  of  the  customary 
lines  to  limit  the  anterior  end  of  the  spleen,  but  of  always  found- 
ing an  estimation  of  its  size  and  length  upon  the  absolute  amount 
of  the  splenic  dulness. 

Notwithstanding  this,  according  to  Leichtenstern's  very  numer- 
ous examinations  directed  to  this  point,  one  or  another  of  the 
usual  lines,  notwithstanding  its  dependence  upon  the  thoracic 
circumference,  is  employed  in  most  of  the  cases  as  a  very  useful 
starting-point  in  determining  the  size  of  the  spleen,  and  he  gives 
the  following  limits  for  the  anterior  end  of  the  spleen. 

This  does  not  usually  pass  farther  forward  than  the  middle 
axillary  line.  When  the  periphery  of  the  thorax  is  large,  it  lies 
somewhat  behind  ;  when  smaller,  in  the  axillary  line  ;  and  only 
passes  this  when  the  thorax  is  very  long  and  small,  and  at  the 
farthest  only  to  the  costo-axillary  line  of  Bamberger. 

It  cannot  be  denied  that  the  determination  of  the  size  of  the 
spleen  belongs  to  the  most  difficult  problems  of  percussion,  and 
hence  demands  many  cautions.  For  instance,  in  the  percussion 
of  the  anterior  border  (margo  crenatus),  it  may  be  mentioned  that 
— especially  in  the  rhomboidal  form,  which  lies  close  to  the  wall 
of  the  thorax,  with  a  larger  surface  accessible  to  percussion  than 
the  oval— this  border  grows  gradually  thin,  as  happens  at  the 
sharp  edge  of  the  liver.  Under  such  circumstances  only  a  mod- 
erately strong,  or,  when  the  thoracic  wall  is  thin,  even  a  weak 
percussion,  can  separate  the  region  of  relative  dulness  which 
corresponds  to  the  thin  edge  of  the  spleen  from  the  full  tympani- 
tic sound  of  the  stomach  and  colon. 
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It  should  not  be  forgotten  that  in  some  cases — without  the 
existence  of  emphysema  or  a  pleuritic  exudation  on  the  left 
side — the  normal  dulness  of  the  spleen  cannot  be  found  any- 
where. This  happened  to  Schuster  only  five  times  among  eighty 
examinations.  We  cannot  say  in  these  cases  whether  we  have 
to  do  with  an  abnormally  situated,  or  diminished,  or  hemispher- 
ically  formed  spleen.  A  very  fiat,  disc-shaped  spleen,  when  the 
stomach  and  colon  are  resonant,  may  make  the  percussion  diffi- 
cult even  unto  impossibility  (Leichtenstern). 

Special  difficulties  in  percussing  the  spleen  arise  from  the 
various  conditions  of  fulness  of  the  neighboring  organs.  In  the 
spleno-pulmonary  angle  mentioned  above  (o  in  the  diagram)  are 
situated  the  stomach  and  the  colon — the  first,  when  moderately 
distended,  following  with  its  great  curvature  the  course  of  the 
eighth  rib.  Between  the  eighth  and  ninth  ribs  the  colon  lies 
against  the  thoracic  wall,  and  runs  along  that  part  of  the  margo 
crenatus  which  is  accessible  to  percussion. 

Leichtenstern  calls  special  attention  to  the  fact  that  the 
omentum  majus,  which  reaches  to  the  left  end  of  the  transverse 
colon,  to  the  splenic  flexure,  here  and  there  covers  the  colon  run- 
ning along  the  margo  crenatus  in  the  spleno-pulmonary  angle, 
and  keeps  it  away  from  the  tlioracic  wall  (Braune  and  Luschka). 

In  this  case  one  percusses,  directly  above  the  anterior  border 
of  the  spleen,  the  colon  covered  by  the  omentum  majus.  Thus 
it  is  possible  that  we  may  get  in  the  spleno-pulmonary  angle,  es- 
pecially when  the  omentum  is  fat,  a  very  dull,  tympanitic  sound, 
even  when  the  stomach  and  colon  contain  air,  which  makes  the 
percussion  of  the  thin  margo  crenatus  much  more  difficult.  In 
the  spleno-renal  angle  is  found  the  descending  colon  (Braune  and 
Luschka).  Since,  when  the  descending  colon  is  strongly  dis- 
tended, even  the  anterior  border  of  the  spleen  can  be  surrounded 
thereby,  a  condition  is  possible  in  which  both  the  anterior  and 
posterior  border  and  the  anterior  extremity  of  the  spleen  are 
surrounded  by  the  colon.  When  the  stomach  is  largely  dis- 
tended, not  only  the  whole  spleno-pulmonary  angle  can  be  occu- 
pied by  the  stomach  (Braune),  but  it  may  reach  downward  some 
distance,  along  the  inner  surface  of  the  spleen. 

This  neighborhood  of  the  spleen  throws  many  difficulties  in 
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the  way  of  its  percussion,  since  not  only  the  colon,  filled  with 
faeces,  but  also  the  stomach,  lilled  in  its  lower  part  with  solid  or 
fluid  matter,  may  make  percussion  impossible,  or  its  results 
faulty.  Careful  consideration  of  these  circumstances  justifies  the 
advice  of  Piorry,  always  to  make  the  percussion  when  the 
patient  is  fasting.  The  same  thing  is  true  in  regard  to  the 
evacuation  of  the  large  intestine. 

Slight  changes  in  the  volume  of  the  spleen  are  often  difficult 
to  determine  by  percussion  ;  even  when  the  spleen  is  completely 
normal,  an  enlargement  may  be  counterfeited  by  other  bodies, 
that  give  a  dull  sound,  coming  in  immediate  contact  with  it. 

It  not  unfrequently  happens,  in  consequence  of  the  varying 
fulness  of  the  colon  and  stomach,  that  we  find  a  dulness  of  the 
spleen,  which  appears  quite  extensive  on  one  day,  reduced  on  the 
next  to  its  normal  size  ;  therefore,  when  its  condition  is  doubt- 
ful, it  is  necessary  to  establish  the  diagnosis  by  repeated  ex- 
aminations. 

On  the  other  hand,  a  tumor  of  the  spleen  may  be  present, 
and  its  enlargement  cannot  be  demonstrated.  This  happens  if 
the  diaphragm  is  placed  high,  and,  in  consequence,  only  a  small 
part  of  the  spleen  lies  against  the  ribs.  Percussion  of  the  splenic 
tumor  may  become  absolutely  impossible,  from  flatulent  disten- 
tion of  the  stomach  and  intestinal  canal,  as  well  as  by  dropsical 
effusions  in  the  abdominal  cavity.  In  a  case  of  melano-leucaemia 
I  was  able  to  demonstrate  the  enlargement  of  the  liver  and 
spleen  only  after  the  considerable  ascites  had  been  reduced  by 
.  puncture.  In  a  case  of  well-marked  splenic  leucaemia  in  an  old 
lady,  I  was  unable,  in  the  last  stage  of  the  disease,  to  determine 
by  percussion  the  size  of  the  enormously  enlarged  spleen,  because 
an  extensive  ascites  had  been  developed. 

Less  frequently  enlargements  of  the  liver  or  of  the  left  kidney 
prevent  the  accurate  percussion  of  the  spleen  ;  still  more  rarely 
this  happens  by  encapsulated  peritoneal  exudations  in  the  neigh- 
borhood of  the  spleen ;  here,  however,  palpation  usually  comes 
to  the  assistance  of  percussion,  since  the  characteristic  indenta- 
tions of  the  spleen  can  generally  be  clearly  felt.  Diseases  of  the 
thoracic  organs,  like  consolidation  of  the  lungs,  emphysema, 
collections  of  gas  or  fluid  in  the  left  pleura,  occasionally  embar- 
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rass  the  examination  of  the  spleen ;  even  then,  if  the  right  side  is 
healtliy,  we  may  succeed  in  percussing  the  spleen.  The  position 
of  the  left  lower  border  of  the  lung  may  be  inferred  from  that  of 
the  right  side.  It  is  stated  by  many  authors  that  the  sound  of 
the  splenic  dulness  may  be  distinguished  from  that  of  a  consoli- 
dation of  the  lung,  or  of  a  pleuritic  exudation  (Siebert).  Even  if 
a  distinction  can  be  made  between  the  fiat  tone  of  a  pleuritic 
exudation  and  the  less  dull  sound  of  the  spleen,  yet  in  such 
cases  the  determination  of  the  upper  limit  of  the  splenic  dulness 
by  percussion  is  always  uncertain. 

In  general,  we  can  suppose  that  the  normal  spleen,  as  well  as 
small  splenic  tumors,  on  account  of  their  less  extent,  give  a  less 
dull  sound  than  the  liver.  On  the  other  hand,  if  the  splenic 
tumors  attain  a  very  considerable  size,  the  percussion-sound  over 
them  is  just  as  flat  as  over  the  liver.  With  these  large  splenic 
tumors  the  percussion,  as  a  rule,  is  much  easier  than  with  smaller 
ones,  the  increase  and  decrease  of  size  less  difficult  to  determine. 
The  method  of  percussion  is  precisely  the  same  as  that  given 
above.  It  is  very  easy  in  this  case  to  limit  the  circumference  of 
the  organ  accurately  on  all  sides  ;  it  is,  of  course,  often  possible 
to  find  the  limits  of  large  tumors  more  distinctly  by  palpation 
than  by  percussion. 

Therapeutics  of  Splenic  Diseases  in  General. 

The  therapeutics  of  splenic  diseases  establish  the  truth  of  the 
statement  that  the  more  obscure  the  insight  into  the  physiology 
and  pathology  of  an  organ,  the  greater  is  the  number  of  the  rem- 
edies which  are  recommended  for  the  cure,  or,  at  least,  the  alle- 
viation of  its  diseases  ;  it  would  hardly  be  possible  to  mention 
by  name  all  the  drugs  which,  in  earlier  or  later  times,  liave  been 
supposed  to  have  an  action  on  the  spleen  (Milzmittel— splenica). 
They  belong  chiefly  to  the  vegetable  kingdom,  as  diuretics, 
astringents,  carminatives. 

In  favor  of  the  splenic  remedies  praised  by  the  ancients,  like  white  mustard, 
watercress,  and  tlie  spleenwort  (Asplenium),  referred  to  various  kinds  of  i^lants,  or 
the  remedies  used  later,  and  then  again  forgotten,  like  Scolopendrium  officinale, 


GENERAL  THERAPEUTICS. 


405 


Acliautum  capillus,  and  Chrysosplenium,  there  is  just  ns  little  proof  as  of  tlie 
value  of  the  splenic  remedies  of  the  homa'opaths  and  Rademacher. 

The  older  French  physicians,  Tourufort  and  Garidel,  ascribed  to  the  herb  Geum 
urbanum,  besides  its  febrifuge  action,  solvent  powers  in  obstructions  of  the  spleen. 
In  further  recommendation,  Bouteille,  Jr.,  describes  the  cure  of  a  great  ague-cake 
in  a  young  woman  who  had  suffered  from  it  for  a  long  time  in  consequence  of  a 
double  tertian  malarial  fever,  after  she  had  been  treated  in  vain  with  vegetable 
extracts  of  all  kinds. 

Rademacher  assures  us  that  he  has  proved  vegetable  charcoal  to  be  curative  in 
some  undoubted  cases  of  splenic  diseases,  but  is  unable  to  give  any  more  accurate 
indications  for  these  cases.  In  a  man  who  suffered  from  a  very  tedious  enlargement 
of  the  spleen,  with  secondary  troublesome  shortness  of  breath,  and  cough,  other 
means  failing,  he  tried  the  vegetable  charcoal  with  brilliant  effect,  so  that  the  patient 
was  soon  entirely  freed  from  his  disease.  In  other  cases,  however,  the  splenic 
asthma  did  not  yield  to  the  charcoal. 

Among  the  splenic  remedies  furnished  by  the  vegetable  kingdom,  St.  Mary's 
thistle  (Frauendistel),  according  to  Rademacher,  occupies  a  prominent  place.  Its 
beneficent  action  is  celebrated  in  diseases  of  the  spleen,  which  depend  on  sluggish 
circulation  and  enlargement  of  this  organ,  as  well  as  upon  disturbances  of  the  cir- 
culation of  the  whole  portal  system.  The  efficacy  of  the  seed  of  the  St.  Mary's 
thistle  resides,  according  to  Rademacher,  not  in  the  starchy  portion,  but  in  the  en- 
velopes. 

Squill  was  praised  by  the  older  writers  as  a  splenic  remedy.  This  root  was 
approved  in  painful  obstructions  of  the  spleen,  and  was  said  to  act  as  a  specific  in 
splenic  dropsy.  In  the  latter  affection  also,  acorns,  in  the  form  of  a  spirituous  ex- 
tract, continued  for  weeks,  were  said  to  be  of  special  benefit  (Rademacher)  against 
chronic  obstructions  of  the  circulation  and  the  enlargement  of  the  spleen  connected 
therewith.  Belladonna  root  was  recommended,  as  well  as  conium ;  which  acts  like 
the  belladonna  as  a  narcotic  to  the  abdominal  ganglia. 

The  number  of  remedies  to  which,  according  to  my  experience, 
an  influence  upon  the  spleen  must  be  conceded,  is  a  small  one. 
If  we  ask  for  the  causes,  we  must  mention  as  among  the  most 
prominent,  that,  owing  to  its  deep  position,  the  spleen  is  less 
accessible  to  remedies  than  other  organs,  and  that  local  means 
have  so  far  been  made  useful  only  to  a  very  slight  extent. 

PropJiylaciic  Treatment. 

Since  abdominal  obstructions,  anomalies  of  menstruation, 
psychical  influences,  syphilis,  intermittent,  and  other  infectious 
diseases,  are  well  known  causes  of  splenic  tumors,  it  is  the  first 
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task  of  the  practitioner  to  make  use  of  prophylactic  means 
against  the  so  frequent  occurrence  of  splenic  tumors. 

The  connection  of  the  spleen  with  the  digestive  organs  is 
anatomically  clear,  and  disturbances  of  the  digestion  react  upon 
the  spleen.  We  have  been  made  aware  by  the  works  of  Ludwig, 
Von  Bezold,  and  their  scholars,  of  the  great  capacity  of  the 
vascular  territory  of  the  abdomen  in  comparison  with  the  total 
blood-mass;  hence  arises  a  special  tendency  to  abdominal  obstruc- 
tions under  various  circumstances ;  hence,  in  a  prophylactic 
j)oint  of  view,  exercise  in  the  open  ak  and  gymnastic  practice  are 
to  be  recommended.  Regular  and  careful  expansion  of  the 
lungs  contribute,  as  Ramadge  has  already  remarked,  indirectly 
to  remove  congestions  of  the  stomach  and  intestinal  canal,  and 
their  appendages,  the  liver,  spleen,  and  pancreas.  The  value  of 
deep  inspirations  as  an  important  compensatory  function  in 
derangements  of  the  circulation  has  been  lately  shown  by  Her- 
mann. 

Against  the  troubles  occurring  in  advanced  years,  fulness  of 
the  chest,  pressure  in  the  abdomen,  so-called  abdominal  plethora, 
derivative  means  are  to  be  employed  ;  laxative  cures,  especially 
long  use  of  the  Friedrichshall  bitter-water,  do  good  service  in 
these  cases.  A  carefully  regulated  diet  is  the  most  important 
point.  I  cannot  say  enough  in  favor  of  giving  to  such  patients 
a  definite  bill  of  fare,  which  enjoins  upon  them  to  take  only  defi- 
nite quantities  of  nourishment  at  prescribed  times. 

The  influence  of  cold  upon  the  stomach,  as  well  as  upon  the 
abdomen  generally,  is  often  given  as  a  cause  of  splenic  troubles. 
The  theory  of  taking  cold  has  lately  received  a  firmer  basis  from 
Hermann's  physiological  experiments  on  the  danger  of  cold 
drinks  when  the  body  is  heated.  After  the  injection  of  a 
S3^ringeful  of  ice-cold  water  into  the  stomach  of  a  dog,  Hermann 
observed  the  arterial  pressure  in  the  carotid,  or  femoral,  almost 
doubled.  This  rise  of  the  arterial  pressure  produces  disturbances 
of  the  circulation  in  the  interior  organs,  according  to  the  point  of 
least  resistance ;  such  disturbances  take  place  in  a  similar  man- 
ner by  the  action  of  cold  upon  extensive  regions  of  the  skin.  I 
do  not  consider  it  impossible  that  tumors  of  the  spleen  may  arise 
from  the  influence  of  cold  upon  the  skin.   I  have  observed  a  case 
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of  exceedingly  well-marked  splenic  leiica3mia  which  arose  in 
consequence  of  a  suppression  of  the  menses  from  taking  cold ; 
hence,  the  influence  of  cold  deserves  consideration  among  the 
prophylactic  directions. 

Disturbances  of  the  sexual  functions  in  the  female  sex  have 
an  unmistakable  influence  on  the  existence  of  splenic  tumor, 
there  is  consequently^  a  distinct  call  upon  gynaecology  to  direct 
its  attention  to  changes  of  the  spleen  in  diseases  of  the  female 
genital  organs.  If,  in  such  cases,  a  tumor  of  the  spleen  can  be 
detected  at  the  same  time  with  slight  increase  of  the  white  blood- 
corpuscles,  the  possibility  of  a  leucaemia  in  the  formative  stage 
may  be  suspected,  and  an  energetic  treatment  of  the  splenic 
trouble  should  be  begun. 

The  proof  of  the  connection  between  syphilis  and  tumors  of 
the  spleen  is  of  importance  in  the  cure  of  the  latter.  In  the  spe- 
cific treatment  of  syphilis  a  prophylactic  measure  is  placed  in 
our  hands,  by  which  we  can  effect  the  cure  of  an  incipient  tumor  ; 
but  for  this  we  must  demand  that  the  patient  should  give  himself 
up  completely  to  a  regular,  methodical  mercurial  cure  during 
complete  abstinence  from  business  for  from  four  to  six  weeks ; 
diet,  rest,  warmth,  a  proper  regulation  of  the  secretions  and  ex- 
cretions, must  be  held  as  the  first  conditions  of  treatment.  Just 
here  the  welfare  of  the  patient  depends  upon  the  correct  man- 
agement of  the  careful  practitioner. 

We  should  be  especially  observant  of  those  measures  which 
combat  the  diseases  of  the  spleen  arising  from  malaria  ;  these 
have  been  lately  given  with  accuracy  by  Leon  Colin.'  Some  of 
them  are  concerned  with  the  soil,  and  are  intended  to  prevent 
the  development  of  the  miasma  itself,  while  others  are  supposed 
to  limit  the  action  of  the  miasm  upon  man. 

As  is  well  known  in  the  various  marshy  districts  of  all  parts 
of  the  world,  better  hygienic  conditions  are  attained  by  exten- 
sive drainage ;  however  great  may  be  the  number  of  men  sink- 

'  Traite  des  fievres  intermittentes,  par  L.  Cdin,  med.  principal  de  I'armee,  prof.  ^ 
I'ecole  imp.  d'application  de  med.  milit.  (Val-de-Grace).  Paris,  1870.  J.  B  Bailli^re  et 
fils.  8.  XVI.  et  544  pp.  8  Francs.    BeitrJlge  zur  Lehre  von  Malaria-krankheitcn,  nach 
neuem  Untersuchungen  von  Dr.  Oscar  Berger  in  Breslau.  Schmidt's  Jahrbucher.  1871 
152.  S.  29. 
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ing  under  these  works,  the  prosperity  and  increasing  liealth  of 
succeeding  generations  will  sufficiently  outweigh  the  sacrifice. 
Large  experience  has  shown  that  in  general  the  simple  drainage 
of  the  marsh  is  not  sufficient,  but  the  careful  cultivation  of  the 
soil  is  demanded. 

Among  the  physical  conditions  of  the  soil  the  development  of 
malaria  is  particularly  favored  by  the  presence  of  an  impermea- 
ble stratum  of  clay,  preventing  the  soaking-in  of  the  water,  as 
well  as  a  sandy  condition  of  the  superficial  layers  of  the  soil  pre- 
venting vegetation.  In  many  countries  the  extreme  richness  of 
the  soil  is  looked  upon  as  the  cause  of  malaria.  It  may  often 
be  shown  that  when  fever-epidemics  occasionally  arise  in  neigh- 
borhoods usually  considered  healthy,  at  the  same  time  the  soil 
exhibits  an  unusual  sterility.  It  can  easily  be  understood  that 
regions  which  of  themselves  are  very  productive,  but  remain 
untouched  by  cultivation  (Canipagna  Romana),  are  constantly 
unhealthy.  In  all  countries  it  is  universally  recognized  as  a  ne- 
cessity that  the  population,  in  the  interest  of  health,  should  be 
careful,  after  previous  drainage  of  the  soil,  to  maintain  a  sufficient 
vegetation.  Hence,  the  advice  is  worthy  of  notice  to  plant  in 
fever  regions  certain  trees  whose  rapid  growth  is  a  sign  of  their 
great  absorbing  power;  as,  for  example,  trees  of  the  family 
Eucalyptus,  especially  Eucalyptus  globulus. 

The  growth  of  these  trees  is  extremely  rapid.  In  a  short  time  they  attain  gigan- 
tic dimensions,  and  are  said  to  possess  unusual  powers  of  destroying  miasmatic 
influences  in  fever  regions.  The  peculiar  property  is  ascribed  to  them  of  absorbing 
ten  times  their  weight  of  water  from  the  soil  and  giving  out  antiseptic,  camplior- 
like  effluvia;  if  they  are  planted  in  a  marshy  soil,  they  are  said  to  dry  it  up  in  a 
short  time.  The  English  were  the  first  who  made  experiments  with  them  at  tlie 
Cape  of  Good  Hoi^e,  and  within  two  or  three  years  they  succeeded  in  entirely  cliang- 
ing  the  climatic  conditions  of  the  unhealthy  part  of  the  colony.  A  few  years  later 
its  cultivation  was  undertaken  on  a  large  scale  in  Algeria.  At  Pardock,  a  fann 
twenty  miles  from  Algiers,  situated  on  the  Hamyze,  and  known  for  its  infected  air, 
were  raised  in  the  spring  of  1867  about  13,000  plants  of  Eucalyptus  globulus.  In 
July  of  this  year,  at  which  time  the  fever  had  usually  begun  in  former  years,  there 
"was  not  a  case,  although  the  trees  were  only  nine  feet  high.  Since  that  time  the 
place  has  maintained  a  complete  immunity  from  disease. 

In  the  neighborhood  of  Coustantine  the  farm  of  Ben  Marhillie  was  in  bad 
repute  ;  it  was  a  marsh  summer  and  winter.  In  five  years  the  whole  soil  was  made 
dry  by  14,000  trees.    The  inhabitants  and  their  children  enjoyed  excellent  health. 
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In  the  factory  Gue  of  Constnntine,  plantations  of  Eucalyptus  globulus  succeeded 
in  changing  twelve  acres  of  swamp  into  a  noble  park ;  fevers  entirely  disappeared. 
In  Cuba,  malarial  troubles  are  said  to  have  disajjpeared  from  those  districts  where 
the  cultivation  of  this  tree  has  been  introduced.  A  station-house  at  the  end  of  a 
railroad  viaduct,  in  the  department  of  the  Vur,  was  so  infected  that  oflicials  could 
live  there  only  for  one  year.  After  forty  of  these  trees  had  been  planted  the  place 
became  completely  healthy.  Where  this  tree  grows,  it  may  be  regarded  as  the 
surest  and  most  beneficent  destroyer  of  swamp-miasm.' 

Colin  considers  himself,  in  consequence  of  his  observations, 
justified  in  the  statement  that  the  farther  south  the  climate 
from  which  an  individual  comes,  the  better  can  he  resist  the 
infiuence  of  malarial  poisoning.  While,  for  example,  in  the 
Antilles  and  regions  of  the  Mexican  coast,  the  Spaniards  find 
themselves  in  good  health,  the  English  are  much  more  subject  to 
malarial  diseases.  According  to  Colin,  it  is  well  established  that 
the  greatest  danger  threatens  those  who  first  enter  a  foreign  coun- 
try infected  with  fever,  while  the  later  arrivals,  in  consequence 
of  the  prophylactic  and  hygienic  regulations  already  in  force, 
find  themselves  in  relatively  favorable  conditions  of  acclimatiza- 
tion ;  of  an  habituation  to  the  marsh-miasm  we  cannot  speak, 
since  a  longer  residence,  on  the  contrary,  increases  the  danger. 

As  a  prophylactic  measure  for  inhabitants  of  fever  countries, 
protective  arrangements,  such  as  elevated  sites  and  woods,  are 
of  great  importance.  Residence  at  elevated  points  is  rightly 
looked  upon  as  an  important  prophylactic  measure.  The  level 
of  protection  varies  according  to  the  intensity  of  the  poisonous 
influence.  Sources  of  malaria  in  the  neighborhood  of  a  hill 
make  its  protective  action  vain.  In  fever  countries,  delay  in 
the  open  field,  especially  at  night,  should  be  forbidden.  The 
danger  of  the  nocturnal  emanations  can  be  diminished  by  light- 
ing great  fires.  Proper  warm  clothing,  good  nourishment,  tem- 
perance, are  under  all  circumstances  to  be  expressly  advised ; 
for  protection  against  the  rays  of  the  sun,  a  suitable  covering  for 
the  head  should  be  worn. 

It  is  also  important  that  a  stranger  should  not  travel  to  fever 
countries  at  the  time  of  the  yearly  endemo-epidemic.  In  the 
febrile  regions  of  the  temperate  zone,  the  first  six  months  of  the 
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year  are  the  least  dangerous.  Strangers  can  most  safely  visit 
Eome  in  the  autumn,  before  the  end  of  September.  Earthworks 
and  military  expeditions  sliould  only  be  attempted  in  favorable 
times  of  the  year. 

Infected  regions  should  be  avoided  during  the  time  that  the 
fever  prevails.  Residence  at  sea  has  been  warmly  recommended 
for  a  long  time  by  observers  in  warm  countries  (Lind,  Thevenot), 
so  that  floating  hospitals  on  shipboard  have  been  arranged  for 
malarial  patients.  A  radically  prophylactic  means  is  sending 
back  the  fever  patient  to  his  home.  Colin  lias  every  year,  in  Au- 
gust and  September,  sent  back  hundreds  of  sick  soldiers  from 
Rome  and  Civita  Vecchia  to  France.  He  was  almost  always 
able  to  learn  of  their  subsequent  recovery. 

It  is  certainly  very  important  to  every  physician  and  layman 
who  lives  in  a  malarial  region,  to  have  recourse  at  certain  times 
to  prophylactic  drugs. 

The  last  work  of  Prof.  Dr.  Ritter  von  Vivenot,  Jr.,  lost  to  science  by  an  early 
death,  treats  at  length  of  the  prophylactic  use  of  quinine  against  malarial  poisoning. 
He  had  set  for  himself  the  important  task  of  inducing  the  Austrian  government 
to  act  in  restraining  the  spread  of  the  disease  in  one  of  the  largest  and  most  notori- 
ously malarial  regions  of  Europe.  This  region  stretches  over  the  greater  part  of 
Hungary,  the  Banat,  Sclavonia,  and  Croatia,  and  continues  in  a  south-west  direc- 
tion along  the  coast  of  the  Adriatic  to  Istria  and  Dalmatia.  This  tract  is  limited 
on  the  east  by  the  mountains  of  Transylvania,  and  on  the  north  by  the  Carpathian 
range,  and  includes  the  valleys  of  the  Theiss,  the  Danube,  the  Diave,  the  Save,  the 
Miir,  and  their  tributaries. 

The  prophylactic  power  of  quinia  has  long  been  a  fixed  fact  for  American  phy- 
sicians (Van  Buren,  G.  B.  Wood,  and  others).  The  valuable  statistical  reports  on 
tlie  health  of  the  British  navy,  which  contain  a  treasure  of  the  most  various  experi- 
ences, collected  from  all  parts  of  the  globe,  furnish  a  mine  of  important  observa- 
tions. The  richest  material  for  the  English  navy  was  furnished  by  the  deadly 
climate  of  the  "West  African  station.  The  frightful  amount  of  disease  and  death 
which  the  first  Niger  expedition,  fitted  out  in  the  year  1843,  for  restraining  the  slave 
trade,  experienced,  was  diminislied  during  the  later  expeditions,  when  the  proph}^- 
lactic  use  of  cinchona  bark  and  its  prci)arations  was  introduced.  There  were  many 
cases  in  which  only  the  few  who  did  not  use  quinia  fell  sick  with  the  fever,  while 
all  tlie  others  were  spared. 

Of  the  numerous  facts  which  Vivenot  has  adduced  in  favor  of 
the  prophylactic  action  of  quinia  against  malarial  poisoning,  this 
conclusion  can  be  drawn  without  doubt :  that  the  use  of  moderate 
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doses  of  quinia,  continued  daily  for  a  long  time,  is  a  measure 
which  can  materially  reduce  the  susceptibility  of  the  organism 
to  the  injurious  consequences  of  the  malarial  poisoning.  This 
proposition  has  the  more  importance  from  the  fact  that  the  con- 
tinued use  of  preparations  of  quinia  in  suitable  form  is  followed 
by  no  evil  consequences  (Dr.  Newberry,  Dr.  H.  de  Saussure). 
Yivenot's  statements  certainly  deserve  general  consideration. 
Trustworth}^  results  may  be  obtained  among  the  troops  besieg- 
ing the  numerous  fortresses  situated  in  fever  regions.  Experi- 
ments should  be  made  in  febrile  regions  having  a  known  time 
at  which  the  epidemic  commences,  at  least  from  two  to  three 
weeks  before  this  time  arrives,  and  should  be  continued  from  two 
to  three  weeks  after  the  epidemic  has  abated. 

During  the  whole  time  of  the  fever,  according  to  Yivenot,  a 
dose  of  three  grains  of  sulphate  of  quinia  is  to  be  given  daily 
to  every  man,  and  preferably  dissolved  in  an  ounce  of  wine,  rum, 
or  brandy.  It  may  be  supposed,  under  such  circumstances,  that 
the  increased  cost  to  the  government  of  the  quinine  for  prophy- 
lactic use  might  be  looked  upon  as  economy  in  comparison  with 
the  increased  expenditure  in  cases  of  actual  disease. 

In  this  prophylactic  treatment,  matter  of  expense  is  of  less 
consequence,  since  the  cheaper  succedanea  of  quinine  may  be 
very  properly  used  for  this  purpose.  According  to  my  experi- 
ence, the  amorphous  muriate  of  quinine  (Zimmer)  may  be  here 
recommended,  as  well  as  the  quinoidin,  which,  in  the  form  of 
quinoidin  pills,  obtained  from  Zimmer' s  quinine  factory,  costiS 
very  little.  I  shall  again  speak  of  its  action.  I  will  only  mention 
in  this  place  that  the  experiments  *  which  were  tried  in  the  garri- 
son hospital  No.  2  in  Vienna,  to  determine  the  therapeutic  value 
of  the  preparations  of  quinoidin  in  intermittent,  as  well  as  my 
own  observations,  have  shown  that  quinoidin  possesses  the 
action  belonging  to  quinine  as  a  febrifuge,  and  that  preparations 
of  quinoidin  are  borne  by  patients  in  general  just  as  well  as 
quinine. 

The  action  of  quinia  as  a  febrifuge  can  be  explained  in  different  ways.  Since 
the  influence  of  this  drug  upon  the  germination,  growth,  and  increase  of  tlie  lowest 
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organisms,  that  is,  upon  septic  and  zymotic  processes,  was  clemonstrated  by  Binz, 
this  property  of  quinia  may  be  considered  a  consequence  of  an  autizymotic  action. 

The  French  physicians  attempted  to  solve  the  problem,  in  order  to  find  a  basis 
for  the  action  of  quinia  in  splenic  troubles,  by  directing  their  attention  chiefly  to 
the  contractile  character  of  the  tissue  of  the  spleen.  From  experiments  upon  ani- 
mals they  assumed  that  quinia  exerted  an  influence  upon  the  tissue  of  that  organ 
similar  to  that  of  the  induction  current  on  muscles.  Kucchenmeister '  undertook 
such  experiments  on  rabbits,  calves,  and  sheep,  but  arrived  at  no  positive  result. 
On  the  other  hand,  he  saw  in  swine,  which  had  been  kept  fasting,  the  exposed 
spleen  plainly  contract  after  large  doses  of  quinia.  Buchheim  leaves  it  undecided 
whether  a  change  in  the  spleen  after  the  use  of  quinia,  in  healthy  men  and  animals, 
can  be  proved  or  not.  R.  Schmidt  expresses  himself  decidedly  against  the  results 
obtained  by  Kuechenmeister. 

I  myself  have  undertaken  a  series  of  experiments  and  published  them  in  my 
monograph  of  leucaemia ;  before  and  after  the  use  of  quinia,  the  size  and  condition 
of  the  exposed  spleen  in  dogs  was  carefully  examined.  Since  the  sulphate  of  qui- 
nine is  dissolved  only  in  800,  but  the  bydrochlorate  in  CO  parts  of  water  of  the 
ordinary  temperature,  the  bydrochlorate  was  chosen  for  all  the  experiments.  The 
solution  was  injected  under  the  skin,  in  the  immediate  neighborhood  of  the  abdom- 
inal walls ;  the  organ  afterwards  felt  very  solid  and  firm,  and  its  surface  exhibited 
no  longer  the  normal  polish,  but  a  clearly  granulated  condition,  changes  from  which 
a  contraction  of  the  contractile  elements  of  the  spleen  may  be  susijected.  After  an 
increasing  dose  of  the  drug,  I  could  determine  a  further  increase  of  the  resistance 
and  hardness  of  the  organ,  as  well  as  of  the  granulated  condition  of  the  surface, 
especially  of  the  borders,  and  also  a  distinct  diminution  in  size. 


Splenic  Drugs. 

After  Binz  had  succeeded,  in  the  case  of  frogs,  in  which  he 
had  artificially  excited  a  peritonitis  and  also  an  acute  swelling 
of  the  spleen,  in  producing  in  almost  all  cases,  by  the  injection 
of  quinia,  a  contraction  and  diminution  of  this  organ,  I  also 
examined  the  effect  of  quinia  in  a  spleen  pathologically  enlarged 
by  cutting  the  nerves ;  notwithstanding  all  the  visible  nerves 
were  cut  at  the  niches  of  the  spleen,  the  contractile  action  of  the 
quinia  took  place  from  contraction  of  the  muscular  elements. 

Binz  believes  that  the  diminution  in  size  of  the  morbidly 
enlarged  spleen  may  be  exphained  by  supposing  that  the  pro- 
duction of  the  colorless  elements  is  paralyzed  by  quinia ;  thus 
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the  cessation  of  a  principal  cause  of  the  swelling  permits  a 
proper  activity  of  the  contractile  fibres  and  a  diminution  of  the 
organ. 

In  the  frogs  which  Binz  arranged  for  the  production  of  nies- 
enteritis,  an  acute  inflammation  of  the  spleen  was  usually  de- 
monstrable, together  with  increase  of  colorless  elements  in  the 
blood  ;  both  were  alike  diminished  by  subcutaneous  injections  of 
quinine.  This  hypothesis  of  Binz  is  competent  to  explain  the 
results  which  I  have  obtained  in  the  treatment  of  leucajmic 
tumors  by  the  exhibition  of  large  doses  of  quinine.  At  any  rate, 
these  are  an  encouragement  to  make  a  trial  of  large  doses  of  qui- 
nine in  leucaemia  more  frequently  than  has  been  hitherto  done. 
Here,  as  well  as  always  in  the  treatment  of  splenic  tumors,  all 
the  precautions  in  the  use  of  quinine  must  be  observed  in  order 
to  have  certainty  of  absorption. 

In  the  so-called  status  gastricus  I  follow  the  old  rule  of  pre- 
ceding the  quinia  by  emetics  or  cathartics ;  neither  should  the 
drug  be  taken  upon  a  full  stomach.  It  may  be  assumed  with 
great  probability  that  the  quinia  which  is  not  absorbed  in  the 
acid  secretions  of  the  stomach  passes  away  in  part  with  the 
f feces.  Its  salts  are  precipitated  by  alkalies  ;  in  the  small  intes- 
tine they  are  probably  reduced  to  a  form  which  is  absorbed  with 
difficulty  ;  hence,  it  is  important  to  prescribe  the  quinia  in  an 
acid  solution,  and  to  choose  preparations  which  are  easily  solu- 
ble. According  to  Binz,  the  sulphate  of  quinine  is  soluble  only 
in  800,  the  muriate  in  60  parts  of  water  of  medium  temperature. 
If  a  little  more  hydrochloric  acid  is  added  to  the  latter  solution, 
in  order  to  increase  the  solubility,  we  gain  the  additional  advan- 
tage of  an  agent — normally  present  in  the  primae  vise — the  excel- 
lent effects  of  which  are  recognized  in  many  disturbances  of  the 
digestion.    The  salt  is  best  prescribed  in  the  liquid  form  : 


5-  Quinise  muriatis   3  i. 

Acidi  hydroclilorici  f .  3  sa. 

Aqua;  destillata;  f .  |  v. 

Mucilaginis  acacia;, 

Syrupi,  ila  f .  3  y. 

Tinctura;  cinnamorai  f .  3  iiss. 


M, — S.  A  tablcspoouful  at  G,  7,  and  8  o'  clock  iu  the  mornin"-. 
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The  cheaper  sulphate  of  quinine  may  be  advantageously  pre- 
scribed in  connection  with  hydrochloric  acid.  Many  patients 
cannot  bear  the  quinia  mixture  continuously,  and  another  form 
must  then  be  chosen.    They  become  most  easily  accustomed  to 


the  pill  form : 

9.  Quiniae  muriatis   3  iv. 

Solve  in 

Acidi  hydrochloric!  guttis  xv. 


Aquae  destillatee  quantum  satis, 
Adde 
AlthaejE, 

Sacchari  albi,  M,  quantum  satis, 
ut  fiant  pilulte  numero  C. 
Cousperge  pulvere  cinnamomi, 
S.  Take  from  five  to  ten  pills  morning  and  evening. 

It  is  better  to  drink  a  little  hydrochloric  acid  afterwards,  as 
well  as  when  the  quinine  is  given  in  the  form  of  powder  with 
wafers. 

5-  Acidi  hydrochloric!   lUxlvL 

Syrupi  rubi  idtei   f .  §  iiss. 

M. — S.  A  teaspoonful  in  glass  of  water. 

From  the  subcutaneous  injection  of  the  solution  of  quinine, 
against  which  I  have  formerly  spoken,  I  have  lately  seen  favora- 
ble results.  It  is  desirable  to  inject  as  deeply  as  possible  into  the 
subcutaneous  tissue,  in  order  to  avoid  the  formation  of  abscesses, 
which  are  otherwise  liable  to  occur.  To  illustrate  the  manner  of 
its  use  and  its  practical  value,  I  will  mention  the  prominent 
points  in  the  following  case  : 

Wilhelmina  K.,  forty-one  j-ears  old,  entered  my  clinic  on  the  16th  October, 
1873,  for  severe  tertian  intermittent,  which  had  already  lasted  four  weeks.  After 
the  condition  of  the  fever  had  been  accurately  determined  on  the  morning  of  the 
17th  October,  a  hydrochloric  acid  mixture  was  ordered  in  the  evening,  and  twice  a 
day  a  syringeful  of  a  solution  of  hydrochlorate  of  quinine  (twenty-five  grains  to  the 
ounce)  was  injected.  On  the  18th  and  21st  of  Octol)er  the  attacks  recurred  with 
the  same  intensity.  So  far  nearly  four  grains  of  hydrochlorate  of  quinine  had  been 
injected.    Since  no  decrease  of  the  fever  could  be  determined,  the  following  solu- 


tion was  chosen : 

IJ.  Quinipc  muriatis   gr.xviii. 

Aqure  destillatas   f  3  ij- 

Acidi  hydrochlorici   gtt.  j. 
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After  warming  of  the  solution,  morning  and  evening  on  the  22d  of  Octoljer, 
and  on  the  morning  of  the  23d,  immediately  before  the  attack,  two  syringefuls 
were  injected  at  each  time.  From  this  time  the  attacks  completely  ceased,  and  the 
patient  felt  perfectly  well. 

The  punctures  in  tht  neighborhood  of  the  spleen  were  somewhat  painful. 
Indurations  could  be  felt,  but  did  not  come  to  suppuration.  On  the  24th  and  25th 
of  October  a  syringeful  was  injected  morning  and  evening.  No  further  paroxysms 
of  fever  occurred,  and,  when  the  patient  was  discharged  on  the  3d  of  November, 
the  splenic  tumor  was  no  longer  to  be  felt. 

In  the  form  of  subcutaneous  injections,  smaller  doses  seem 
necessary  than  when  it  is  given  by  the  mouth. 

For  economical  reasons,  I  have  frequently  employed  in  dis- 
eases of  the  spleen  the  neutral  sulphate  of  quinoidin  (quinidia), 
the  action  of  which  has  already  been  examined  by  experienced 
clinicians — Wunderlich  and  Hasse.  I  obtained  in  large  quanti- 
ties, from  Zimmer's  quinine  factory  at  Frankfort-on-the-Main, 
pills  prepared  from  pure  sulphate  of  quinoidin,  in  the  form  of 
an  extract.  Instead  of  using  an  inert  powder  for  their  manufac- 
ture, precipitated  cinchonia  is  employed,  of  which  from  twenty 
to  twenty-five  per  cent,  is  required;  thus,  these  pills  contain 
exclusively  cinchona  alkaloids,  in  definite  quantity  (Kerner). 
Each  of  these  pills  weighs  one  and  a  half  grains,  and  their  action 
is  nearly  equivalent  to  that  of  a  grain  of  sulphate  of  quinine. 
The  experiments  upon  the  action  of  these  pills,  which  I  once  had 
made  by  my  assistant  physician  in  the  medical  polyclinic,  Dr. 
Adam,  gave  the  result  that  a  larger  quantity  of  sulphate  of 
quinoidin  (quinidia)  than  of  sulphate  of  quinia  was  necessary 
for  breaking  up  an  intermittent ;  that  the  quinoidin  acts  more 
slowly,  wliicli  may  be  partly  due  to  the  fact  that  large  doses 
cannot  be  given  at  once  without  the  occurrence  of  vomiting. 

In  order  to  make  these  durable,  since  they  contain  no  other 
vehicle  than  pulverized,  pure  cinchonia,  they  must  be  made 
quite  hard,  and  therefore  always  give  some  mechanical  work  to 
be  done  by  the  stomach.  The  physician  is  therefore  compelled 
to  extend  the  administration  of  large  quantities  of  these  pills 
over  several  hours.  This  drug  is,  therefore,  not  suited  for  cases 
where  large  doses  of  cinchona  preparations  are  to  be  given  at 
once. 

Dr.  Kerner  has  lately  recommended  the  amorphous  muriate 
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of  quinine,  prepared  at  Zimmer' s  factory  in  a  chemically  pure 
form— a  light  brown  powder  of  the  well-known  quinine  taste, 
which  has  the  advantage  over  the  sulphate  that  it  is  soluble  in 
all  proportions  of  water,  and  also  easily  absorbable.  Kerner  has 
determined  in  his  numerous  experiments  that  there  is  no  com- 
bination of  the  cinchona  alkaloids  which,  with  an  immense  solu- 
bility, is  so  nearly  equivalent  in  action  to  the  ordinary  quinia  as 
the  amorphous  muriate  (Zimmer).  It  is  taken  so  rapidly  into  the 
circulation  that  intoxication  therefrom  is  more  to  be  dreaded 
than  from  ordinary  quinine.  It  may  also  be  used  in  pow^der  in 
every  form  of  administration.  For  supporting  and  increasing 
the  action  of  quinine,  Kerner  recommends  carbonic  acid  (soda- 
water)  as  a  drink.  Since  the  preparation  is  very  hygroscopic,  it 
must  always  be  kept  dry  and  well  stoppered.  A  concentrated 
solution  of  known  strength  (1 :  3  or  1 : 5)  may  be  prepared,  which 
may  be  kept  completely  unchanged,  and  by  dilution  or  concen- 
tration graduated  for  mixtures,  enemata,  pills,  solutions  for 
hypodermic  injection. 

In  conjunction  witli  Dr.  Bickel,  I  have  experimented  upon  the  influence  of 
amorphous  muriate  of  quinine  upon  tlie  spleen  of  dogs,  just  as  was  done  witli 
quinine  in  the  experiments  mentioned  above.  These  experiments  have  shown  that 
tliis  agent  is  capable  of  contracting  tlic  normal,  as  well  as  the  pathologically 
enlarged  spleen,  but,  with  equal  doses,  not  to  the  same  degree  as  the  crystallized 
quinine. 

For  subcutaneous  injections  in  man,  I  prefer,  from  my  lator  experience,  the 
amorphous  muriate  to  the  crystallized.  Kerner  recommends  the  concentration  of  1 
to  5  ;  this  I  have  often  used.  It  produces,  if  injected  carefully  and  deeply  into  the 
subcutaneous  tissues,  astonishingly  little  local  irritation. 

According  to  my  experience,  the  action  of  the  cinchona  prep- 
arations in  diseases  of  the  spleen  is  made  more  effectual  by 
applying  at  the  same  time  cold  water  over  this  organ.  It  has 
been  shown  by  Thomsa  that  the  spleen  contracts,  not  only  upon 
electrical  and  chemical,  but  also  upon  thermic  irritations.  I  have 
recently  clearly  shown  by  my  experiments,  published  in  tlie57tli 
Yol.  of  Virchow's  Archives,  that  the  immediate  contact  of  cold 
water  with  the  normal  spleen  produces  a  visible  contraction  of 
it ;  according  to  the  length  of  the  application,  the  surface  showed 
a  granulated  condition,  the  parenchyma  a  solid  consistence,  and 
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a  diminution  of  the  organ  followed.  Probably  the  fibrous 
sheath,  together  with  the  processes  given  off  into  the  interior  of 
the  true  splenic  tissue,  in  connection  with  the  organic  muscular 
fibres  which  are  known  to  be  abundantly  developed  in  the  dog, 
were  contracted  by  contact  with  the  cold  water  ;  there  seemed  to 
be  a  difference  if  the  cold  were  applied  by  means  of  ice-bags,  or 
if  at  the  same  time  the  mechanical  force  of  the  cold  douche  came 
into  play. 

The  action  of  cold  water  on  the  normal  spleen  was  less  dis- 
tinct through  the  abdominal  walls  ;  more  with  the  cold  douche, 
where  the  mechanical  influence  is  to  be  taken  into  account,  than 
when  cold  compresses  or  pieces  of  ice  are  laid  over  the  spleen. 

In  acute  as  well  as  in  chronic  tumors  of  tlie  spleen,  I  have 
seen  favorable  results  from  the  application  of  cold  to  the  splenic 
region,  either  in  the  form  of  douches  or  of  ice-bags,  since  I  could 
determine  a  diminution  of  the  tumors  immediately  after. 

I  have  been  able  to  check  paroxysms  of  intermittent  by  the  cold  douche,  after 
the  method  of  Fleury.  By  this  method  the  patient  receives  for  a  long  time  a 
douche  of  from  one  and  a  half  to  two  minutes,  a.  m.  and  p.m.  The  average  dura- 
tion of  the  bath  upon  spine,  spleen,  and  liver  was  half  a  minute.  The  warmth  of 
the  water  was  5G.7°  Fahr. 

At  the  same  time  with  the  douche,  a  shower-bath  was  used,  which  allowed  the 
water  to  fall  from  above  upon  the  patient.  On  one  i)atient  this  procedure  was  con- 
tinued twice  a  day  for  forty-five  days ;  the  fever-paroxysms  immediately  ceased ; 
but  notwithstanding  the  continuance  of  the  cold  douche,  a  return  of  the  fever, 
with  increase  of  the  tumor,  took  place.  When  no  febrile  attack  returned  within 
ten  days,  the  patient  was  discharged  at  his  own  request,  but  the  tumor  remained. 
The  patient  had  become  tired  of  the  trouble  of  so  long  continued  treatment,  and 
only  by  great  persuasion  was  brought  to  continue  the  cure.  I  did  not  dare  to  use  in 
intermittent  a  greater  degree  of  cold  or  force  of  stream,  because  I  feared  the  same 
ill  effects  of  wliich  I  shall  speak  farther  on  in  connection  with  the  typhus  spleen. 

According  to  my  previous  experience,  I  think  I  cannot  be  wrong  in  supposing 
that  the  patients  with  intermittent,  so  far  treated  by  me  with  cold  douche,  after 
Fleury's  method,  would  have  got  well  much  sooner  by  the  administration  of  large 
doses  of  quinine.  I  have  not  been  able  to  convince  myself  that,  either  in  recent  or 
old  cases  of  intermittent  fever,  the  cold  douche  has  the  advantage  over  quinine,  as 
is  constantly  stated  by  some  enthusiasts.  On  the  other  hand,  I  by  no  means  ignore 
the  favorable  influence  of  cold  upon  tumors  of  the  spleen.  Besides  the  contractile 
influence  produced  through  the  skin  upon  the  elements  of  the  spleen,  the  vigorous 
irritation  of  the  cold  douche  upon  the  spleen  itself  is  to  be  considered  which  in- 
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creases  its  action.  Besides  this  it  stimulates  to  deeper  inspirations.  By  the  sinking 
of  the  diaphragm  there  is  produced  a  pressure  on  the  spleen,  and  thereby  a  me- 
chanical diminution. 

I  have  used  the  numerous  cases  of  typhus  recurrens  which  have  occurred  of  late 
years  in  my  clinic  to  determine  the  influence  of  cold  water  upon  the  typhus  spleen. 
In  hardly  any  case  have  I  neglected  to  determine  accurately  the  limits  of  the  spleen 
before  and  after  the  bath.  This  is  not  so  easy  in  typhus  abdominalis,  on  account 
of  the  metcorism.  As  a  rule,  I  was  able  to  demonstrate  to  my  students  in  cases  of 
typhus  recurrens  a  distinct  diminution  of  tlie  splenic  tumor  after  the  use  of  cold 
water.  I  must,  however,  give  a  warning  against  the  application  of  the  cold  douche 
over  the  spleen  in  typhus.  It  seems  to  exercise  too  abrupt  an  influence  over  the 
typhus  spleen.  Once  I  observed  after  it  severe  peritonitis;  another  time  intense 
fluxionary  hyperfemia  of  the  brain.  The  baths — of  from  90.5°  to  54.5°  F.— which, 
according  to  individual  peculiarities,  are  given  in  my  clinic  in  the  various  forms  of 
typhus,  fulfil  the  object  of  producing  a  lowering  of  the  temperature  and  also  a 
diminution  of  the  splenic  tumor ;  but  I  often  use  a  combination  of  cold  water  and 
quinia  in  typhus. 

It  appears  to  me  as  if,  according  to  the  greater  or  less  diminution  of  volume  of 
the  spleen  after  tlie  use  of  cold  water  and  quinine  in  typlms,  the  individual  case  has 
taken  more  or  less  rapidly  a  favorable  or  unfavorable  course,  so  that  I  have  often 
made  use  of  this  symptom  in  prognosis.  In  the  severe  cases  of  typhus,  with  unfa- 
vorable result,  I  have  been  able  to  find  only  a  slight  diminution  of  the  splenic  tu- 
mor after  cold  water  and  quinine,  probalily  because  the  contractile  elements  are 
almost  completely  paralyzed  by  the  great  accumulation  of  the  typhus  poison  in  the 
spleen. 

In  chronic  tumors  of  the  spleen,  with  or  without  a  leucfemic  condition  of  the 
blood,  I  have  shown  the  contractile  action  of  the  cold  douche,  as  well  as  of  cold  in 
general,  but  have  clearly  convinced  myself  tliat  this  influence  is  materially  increased 
if  large  doses  of  quinine  are  used  at  the  same  time. 

According  to  my  previous  experience,  a  combined  application 
of  cold  water  upon  the  spleen,  either  in  the  form  of  cold  baths, 
or  ice-bags,  or  cold  douche,  with  the  simultaneous  exhibition  of 
quinine,  possesses  an  advantage  in  the  treatment  of  acute  and 
chronic  tumors  of  the  spleen  over  the  use  of  either  of  these  means 
alone. 

Since  the  removal  of  chronic  tumors  of  the  spleen  is  brought 
about  only  by  the  continued  use  of  cinchona  preparations,  it  is 
impossible,  in  many  cases,  on  account  of  the  high  price,  to  give 
pure  quinia  for  a  long  time.  It  is  therefore  advisable  to  try  the 
much  cheaper  amorphous  muriate  of  quinia  (Zimmer),  together 
with  the  application  of  cold  to  the  spleen. 
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Besides  the  cinchona  preparations,  the  internal  administration 
of  arsenic  has  been  often  tried  against  diseases  of  the  spleen.  Its 
febrifuge  action  has  been  long  known  (Paracelsus). 

Since  1786  this  drug  attained  its  reputation  through  Fowler  in 
England,  and  afterwards  upon  the  continent,  in  Germany,  tlirough 
Harless,  Heine,  and  von  Sclioenlein.  The  views  of  its  action  are 
various.  Although  quinia  cannot  be  completely  replaced  by 
arsenic,  yet  most  authorities  are  agreed  that  the  two  drugs  sup- 
plement each  other.  There  are  cases  of  intermittent  fever  which 
are  not  cured  by  quinia,  but  yield  to  arsenic,  especially  persistent 
malarial  troubles  with  irregular  attacks.  The  cure  often  takes 
place  rapidly  if  quinia  is  given  after  the  arsenic  (Morgandie). 
At  particular  times  and  in  certain  neighborhoods  arsenic  is  the 
usual  cure,  while  quinia  does  little  or  no  good  (Koehler^). 

I  was  encouraged,  by  the  results  which  have  been  obtained  in 
chronic  affections  of  the  skin  by  arsenic  given  subcutaneously, 
when  it  had  been  given  internally  without  manifest  benelit,  to 
try  the  injection  of  Fowler's  arsenical  solution  in  tumors  of  the 
spleen. 

Since  then  I  have  used  this  plan  of  treatment  with  benefit.^ 

'  Handbuch  der  speciellen  Therapie.  I.  S.  212.  Tubingen,  1867. 
"  I  have  often  been  told  by  patients  of  this  neighborhood,  that  they  had  gotten  rid 
of  the  most  obstinate  intermittent  after  the  use  of  pepper  used  as  a  domestic  remedy. 
My  friend  Altdoi'fer  in  Gingst,  on  Rixgen,  told  me  that  he  had  permanently  cured 
patients  whose  intense  attacks  of  fever,  sometimes  of  the  quartan  type,  had  yielded 
neither  to  quinine  alone,  or  in  combination  with  other  remedies— nor  to  a'senic  and 
phosphorus — by  prescribing  five  times  daily  twenty  drops  of  the  tincture  of  pepper, 
still  to  be  obtained  in  the  pharmacies  of  this  neighborhood.  The  curious  magistral 
formula  for  this  tincture  is  the  following  : 

3-    Piperis  Hispanici   5  i. 

Nigri, 
"  Albi, 

"      Longi  aa  3  ij. 

Liquoris  potass,  acetatis,* 

"       Ammon.  vino.si  as  f^vj. 

Macera.    S.  fever  tincture. 
Piperin  has  been  often  recommended  by  Italian  and  German  physicians.     I  was 
thus  induced  to  study  its  action  on  the  normal  spleen.    By  experiments  similar  to  thoso 
described  above,  I  determined,  after  the  exhibition  of  large  doses  of  piperin  to  a  dog,  a 
clearly  granular  condition  and  diminution  in  size  of  the  spleen. 
♦  Three  parte  contain  one  part  of  dry  potassium  acetate.— German  PA. 
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I  have  several  times  lately  injected  into  the  parenchyma  of  a 
spleen  a  dilute  solution  of  arsenic  by  means  of  Pravaz'  syringe, 
and  with  benefit. 

Besides  arsenic,  iodine,  bromine,  mercury,  and  ammonia  have 
been  recommended  against  tumors  of  the  spleen.  I  can  give  no 
observations  of  my  own  regarding  them. 

I  have  been  assured  by  careful  physicians,  that  they  had 
observed  a  distinct  diminution  of  spleen  tumors  after  a  long  use 
of  bromide  of  potassium.  Many  physicians  like  to  prescribe 
iodide  of  iron  and  iodide  of  mercury. 

The  tincture  of  Eucalj'ptus  globulus  has  lately  been  often 
mentioned  as  a  splenic  remedy,  since  it  was  so  warmlj''  recom- 
mended by  Dr.  F.  Lorinzer,  in  Vienna,  against  intermittent  fever. 

Three  ounces  of  fi'esh  leaves  bruised  in  a  stone  mortar,  are  covered  with  six 
ounces  of  alcohol,  digested  in  a  well-closed  vessel  for  fourteen  days  at  a  moderate 
temperature,  then  strongly  pressed,  and  filtered.  The  tincture  thus  obtained  is  of  a 
dark  greenish  brown  color,  peculiar  aromatic  smell,  and  an  aromatic,  slightly  bitter 
taste.  This  tincture  is  generally  administered  by  giving  two  tcaspoonfuls,  mixed 
with  sonic  water,  four  hours,  and  again  two  hours  before  the  expected  attack.  In 
rare  cases,  in  which  the  fever  returned  after  some  days,  three  tcaspoonfuls  were 
given  instead  of  two. 

Lorinzer  draws  the'  conclusion  from  trials  made  by  various 
physicians,  which  are  collected  in  No.  27  of  the  Wiener  medi- 
zinischen  Wochenschrift,  1871,  that  the  leaves  of  Eucalyptus 
globulus,  or  the  tincture  prepared  from  them,  are  a  remedy  of 
some  value  against  intermittent. 

This  statement  of  Lorinzer  has  induced  me  to  try  the  effect  of 
the  tincture  prepared  by  Lamatsch,  in  Vienna.  From  one  pound 
of  leaves,  half  of  them  fresh  and  indigenous,  and  half  exotic  and 
dry,  obtained  from  the  tropics,  a  scant  pound  of  tincture  is  ob- 
tained. My  experiments,  published  in  the  Deutsches  Archiv 
fur  klinische  Medicin.  Bd.  X.  S.  164,  showed  that  the  tincture  of 
Eucalyptus  globulus  is  able  to  contract  the  normal  spleen  in  the 
same  way  as  quinine. 

This  drug  has  been  found  to  possess  another  resemblance  to  quinine.  The  ethereal 
oil  of  the  leaves  of  Eucalyptus  globulus— a  clear,  colorless  oil,  of  agreeable  smell, 
for  which  CloiJz  has  given  the  formula  CuHi,oO,  and  which  he  names  eucalyptol, 
was  used  by  Binz  in  his  experiments ;  it  was  found  to  be  antizymotic.    The  body 
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temperature  fell  after  the  administration  of  large  doses,  in  healthy  rabbits  as  -well 
as  in  those  suffering  from  an  artificial  fever  produced  by  tlie  injection  of  a  glycerine 
extract  of  fresh  pus.  Equivalent  controlled  experiments  being  made  for  comparison, 
an  equivalent  result  was  obtained  in  healthy  men  after  the  internal  administration 
of  from  sixty  to  eighty  minims. 

W.  Mees '  has  lately  reported  similar  results,  obtained  with  the  assistance  of 
Huiziuga  and  Rosenstein,  as  to  the  commercial  etiiereal  oil  of  eucalyptus  leaves.  Ho 
found  it  even  more  antiseptic  than  muriate  of  quinia.  It  had  more  power  in 
restraining  the  decomposition  of  glucose  by  yeast.  He  found  that  the  colorless 
blood- corpuscles  of  the  frog,  at  a  temperature  of  from  77°  to  1)5°  F.,  were  killed  in 
a  diluted  solution  of  one-fifteenth  per  cent.,  after  fifteen  minutes;  in  a  solution  of 
one-tenth  per  cent.,  immediately.  The  oil  of  eucalyptus,  injected  into  rabbits  in  a 
dose  of  thirty  minims,  manifestly  reduced  the  temperature,  both  when  they  were 
free  from  fever,  as  well  as  when  they  were  under  the  pyrogenic  influence  of  putrid 
material  or  pus.  In  all  the  animals  treated  with  the  oil,  the  punctures  of  the  canula 
healed  immediately,  while  in  the  others  they  suppurated. 

Mees  treated  thirty-five  cases  of  intermittent  of  various  types  with  tincture  of 
eucalyptus  (prepared  with  one  part  of  leaves  to  eight  parts  of  alcohol,  at  77°  F  ), 
giving  in  all  up  to  five  and  three-quarter  ounces  (a  teaspoonful  several  times  daily). 
Thirty-one  of  these  were  walking  cases ;  in  thirteen  patients,  some  of  whom  had 
used  quinine  without  result,  the  cure  was  clearly  determined ;  in  twelve,  who  did 
not  present  themselves  again,  a  cure  is  probable ;  ten  cases  are  described  as  not 
cured,  which  probably  remained  exposed  to  malaria  during  the  treatment. 

Schlaeger '  proved  that  the  oil  of  eucalyptus  has  an  action 
upon  the  spleen,  by  experiments  upon  dogs,  in  which  he  meas- 
ured the  spleen  removed  from  the  belly,  replaced  it,  then  injected 
the  oil  into  the  jugular  vein,  and  a  short  time  afterwards  again 
measured  the  spleen.  He  found  that  after  the  injection  of 
twenty  minims  of  oil  of  eucalyptus,  an  evident  contraction  and 
firmer  consistence  of  the  spleen  could  be  determined,  a  confir- 
mation of  the  results  obtained  by  me  with  the  tincture  of  euca- 
lyptus. 

I  have  several  times  lately  tried  in  my  clinic,  against  inter- 
mittent fever,  the  "oleum  eucalypti  australe,"  obtained  from 
Simon,  in  Berlin ;  the  results  are  detailed  in  the  dissertation  of 
Dr.  F.  Petermann  (Greifswald,  1874).  The  administration  of  large 
doses,  even  from  sixty  to  eighty  minims,  in  the  non-febrile  inter- 
val, were  necessary  to  overcome  obstinate  attacks  of  fever.  In 

*  Akademisch.  Proefschrift.  Groningen,  1873 ;  Centralblatt.  1871  No,  15. 
'  Inaugural  Dissertation.  Gottingen,  1874. 
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some  cases  the  action  upon  the  febrile  attack  was  less  striking 
than  upon  the  splenic  tumor,  just  as  Chvostek  has  observed  of 
electricity. ' 

These  experiments  demand  a  further  trial  of  the  drug,  and,  if 
possible,  of  a  better  preparation.  In  the  Deutsches  Archiv  I 
shall  report  in  detail  on  this  point. 

Besides  quinia,  it  has  heretofore  been  usual  to  administer  iron 
in  chronic  tumors  of  the  spleen.  It  was  supposed  that  iron 
directly  made  blood-corpuscles  and  healthy  blood  ;  and  that, 
under  the  use  of  iron,  the  transformation  of  white  blood-corpus- 
cles into  red  was  everywhere  promoted.  It  was  hoped  that  iron 
would  prove  a  specific  against  anaemia  splenica  and  against  leu- 
.csemia — just  as  against  the  idiopathic  chlorosis  of  the  period  of 
development.  Unfortunately,  we  know  too  little  of  the  chemis- 
try of  the  human  organism  to  specify  under  what  circumstances 
and  in  what  kind  of  splenic  tumor  the  administration  of  iron 
brings  about  an  increase  of  the  red  corpuscles.  It  is,  however, 
advisable  to  make  a  trial  of  iron  in  chronic  tumors  of  the  spleen, 
Although  I  cannot  report  cases  in  which  a  diminution  of  the 
splenic  tumor  after  the  use  of  iron  was  directly  determined,  yet  I 
can  state  that  I  have  often  observed  strengthening  of  the  pulse, 
as  well  as  an  improved  general  appearance.  Whether  only 
small  doses  have  attained  the  object  and  only  a  small  part  of 
large  doses  has  been  absorbed,  I  can  give  no  exact  statement, 
since  I  have  been  able  to  make  no  accurate  experiments  upon 
the  elimination  of  iron  through  the  intestine  and  kidneys  in  dis- 
eases of  the  spleen.  I  can  only  assert  that  large  doses  of  iron 
are  well  borne  in  splenic  leucsemia.  The  first  condition  for  a 
favorable  action  of  the  iron  is  that  the  digestive  organs  shall  not 
be  disturbed  thereby  ;  therefore,  I  give  easily  soluble,  mild  pre- 
parations which  are  best  borne  by  the  stomach.  I  have  derived 
special  advantage  from  the  lactate  of  iron,  as  well  as  from  the 
reduced  iron  in  combination  with  small  doses  of  quinia  and 
aromatic  powder.  Both  preparations  are  well  borne  by  almost 
all  my  patients,  if  I  insist  that  they  shall  be  taken  at  meal-times. 

'  According  to  Defernwti,  strychnia,  morphia,  and  camphor  diminish  the  spleen  mate- 
rially, and  yet  do  not  act  as  febrifuges,  riorry  has  asserted  that  sea-salt  cures  inter- 
mittent fever  and  diminishes  the  spleen.  Schmidt's  Jahrbilcher.  Bd.  LXXVI.  S.  25. 
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3.  Ferri  lactatis, 

Sacchari  lactis  afl  3  ijss. 

M.— S.  With  the  noon  and  evening  meal  take  from  as  much  aa  will  be  held  on 
the  point  of  a  large  knife,  to  half  a  teaspoonful. 

9.  Ferri  redact!   gr.  iss. 

Quiniae  muriatis   gi'-  ss. 

Pulv.  aromatic, 

Sacchari  albi  aa  gr.  iij. 

M.    Fiant  pulv.  tal.  No.  xx. 

S.    One  to  be  taken  morning  and  evening  in  a  wafer. 

I  am  in  general  no  friend  to  tinctures  of  iron  ;  they  contain  in 
commerce  often  much  less  iron  than  they  ought  to,  and  the  pro- 
portion of  iron  changes  with  time.  When  I  have  made  use  of 
them  at  all,  I  have  selected  the  tlnctura  ferri  acetici  cetherea} 
Of  this  I  give  fifteen  drops,  morning  and  evening,  at  meal-time,  in 
a  glass  of  red  wine. 

In  the  treatment  of  chronic  tumors  of  the  spleen  it  is  advis- 
able to  vary  the  preparations  of  iron  ;  without  this  precaution 
one  should  never  say  that  the  iron  cannot  be  borne.  Many  prep- 
arations are  sometimes  badly  borne  because  they  have  been 
used  too  long ;  then  another  preparation  should  be  chosen,  the 
diet  and  mode  of  life  carefully  regulated,  and,  if  necessary,  for  a 
time  the  iron  entirely  omitted,  in  order  to  be  able  to  begin  anew.' 

If  one  does  not  get  satisfactory  results  from  the  use  of  phar- 
maceutical preparations  of  iron,  he  must  send  those  patients 


■  Solution  of  acetate  of  iron  nine  parts ;  alcohol  two  parts  ;  acetic  ether  one  part. 
It  contains  six  per  cent,  of  iron. — German  Ph. 

^  Drinking  fresh  ox  blood  sometimes  revives  the  nutrition  more  rapidly  than  any 
other  measure.  The  use  of  this  simple  remedy  was  anew  recommended  at  Dresden, 
at  the  Congress  of  Physicians  and  Naturalists.  It  can.  of  course,  only  be  used  with 
such  patients  as  live  in  the  neighborhood  of  a  butcher  who  kills  at  least  two  or  three 
times  a  week.  Like  Ferber  in  Hamburg  (Virchow's  Archiv.  Bd.  LII.  S.  103),  I  direct 
the  blood  to  be  drunk  warm  at  the  house  of  the  butcher.  Most  persons  soon  conquer 
their  disgust.  They  avoid  the  first  repugnance  by  drinking  out  of  an  opaque  vessel, 
or  in  the  dark ;  some  of  my  patients  prefer  to  drink  it  mixed  with  a  teaspoonful  of 
brandy.  As  a  rule,  I  have  prescribed  blood-drinking  in  anosmia  splenica,  at  the  same 
time  with  the  internal  use  of  iron.  The  transfusion  of  blood  offers  still  greater  advan- 
tages ;  in  which  operation,  according  to  my  past  experience,  I  prefer  the  venous  trans- 
fusion of  defibrinated  human  blood.  In  order  to  attain  a  frequent  transfer  of  blood 
without  danger,  I  have  quite  lately  made  use  of  the  subcutaneous  injection  of  defibrin- 
ated blood  by  means  of  a  large  Pravaz'  syringe,  such  as  is  used  in  veterinary  medicine. 
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whose  circumstances  permit  to  one  of  the  esteemed  health  resorts 
with  iron  springs.  Tlie  activity  of  the  stomach  is  rapidly  regu- 
lated, the  appetite  becomes  strong,  the  strength  increases.  A 
striking  improvement  in  chronic  splenic  diseases  is  sometimes 
produced  by  iron  baths.  In  such  a  cure  it  is  very  difficult  to  say 
whether  the  result  is  attained  by  the  mountain  air,  the  exercise, 
the  baths,  the  changed  nutrition,  or  the  characteristic  constitu- 
ents of  the  iron  baths  ;  special  results  may  be  expected  in  chronic 
tumors  of  the  spleen  from  iron  bog  baths. 

Local  Ti'eatment  of  Splenic  Tumors. 

Among  the  local  measures  which  have  been  attempted  against 
splenic  tumors  the  total  extirpation  of  the  organ  should  be  first 
mentioned,  since  in  animals  splenotomy,  as  has  been  shown  by 
numerous  experiments,  has  been  very  well  borne  ;  the  same  op- 
eration upon  man  has  been  often  discussed  and  performed.  The 
most  complete  collection  of  cases  of  extirpation  of  the  spleen  in 
man  are  those  of  Kuechennieister '  and  of  Magdelain."  A  distinc- 

I  tion  is  to  be  made  between  partial  and  total  extirpation.    So  far 

nine  cases  of  partial  extirpation  are  known  which  had  a  favorable 
result.  They  were  called  for  by  wounds  of  the  left  side,  with 
protrusion  of  the  spleen.  It  was  removed  in  some  of  the  cases 
without  a  previous  ligature,  in  some  after  a  ligature  previously 
applied,  and  in  some  by  ligature  without  the  knife. 

Clarke  reports  one  case  in  which  a  butcher  stabbed  himself 
with  a  knife  in  the  left  side ;  a  portion  of  the  omentum,  some 
loops  of  intestine,  and  the  spleen  fell  out ;  probably  the  whole 

I'  spleen  and  a  portion  of  the  omentum  were  removed  ;  the  patient 

soon  recovered.  These  cases  have  rather  a  surgical  interest. 
Total  extirpations  of  normal  spleens,  and  even  of  splenic  tumors 
which  have  protruded  from  a  wound,  experience  has  shown  to  be 
well  borne.  Kuechennieister  recommends  for  future  cases  tor- 
sion, ligature,  and  removal,  with  the  knife,  of  the  spleen  situated 
outside  the  abdominal  wound.  Nothing  can  be  said  against  such 
an  operation,  since  all  the  total  extirpations  of  the  spleen  which 


*  Die  Wandemde  Milz.  Leipzig,  1865. 


«  L'Union.  146,  147.  1867. 
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had  been  performed  after  injury  had  a  favorable  result  (Schu- 
mann 

The  prognosis  is,  however,  different  in  splenotomy  on  account 
of  internal  diseases  of  the  organ.  Of  the  nine  cases  in  which 
this  operation  was  undertaken  for  splenic  diseases  six  resulted 
fatally.  It  is  to  be  mentioned  here  that  death,  in  two  of  these 
cases  (Koeberle,  Bryant),  took  place  during  or  immediately  after 
the  operation  ;  in  three,  some  hours  after  it.  After  Bryant,  in 
the  case  of  a  woman  forty  years  old,  with  splenic  leucjemia,  had 
ligatured  the  pedicle,  and  cut  it  off  without  excessive  bleeding, 
it  appeared  that,  from  a  portion  of  the  surface  of  the  diaphragm 
which  was  connected  with  the  spleen  by  adhesions,  a  severe  cap- 
illary hemorrhage  occurred  which  nothing  could  stop,  and  which, 
in  a  short  time,  cost  the  patient  her  life.  Koeberle  also,  who  at- 
tempted the  operation  in  a  splenic  leuc(Bmia,  lost  his  patient,  a 
female,  in  consequence  of  abundant  hemorrhage  during  the  oper- 
ation. These  two  cases,  in  which  splenotomy  was  performed  for 
splenic  leucaemia,  have  given  the  most  unfavorable  results  of  all. 
In  future,  therefore,  in  cases  where  leucaemia  is  diagnosticated, 
extirpation  of  the  spleen  should  not  be  ventured  upon.  In  the 
first  place  it  must  be  looked  upon  as  exceedingly  difficult  of  exe- 
cution, on  account  of  the  hemorrhagic  diathesis  which  usually 
complicates  splenic  leucaemia,  and  secondly,  the  operation  prom- 
ises no  good  result  even  if  it  succeeds,  because  the  leucaemia  is 
not  limited  to  the  spleen,  but  other  glands  and  the  osseous  mar- 
row are  altered  in  the  same  way.  If,  besides,  one  remembers  the 
case  of  Pean,  who  diagnosticated  an  advanced  dropsy  of  the  left 
ovary,  but  completely  extirpated  a  unilocular  cyst  of  the  spleen  ; 
the  great  difficulties  of  diagnosis,  which  are  always  to  be  con- 
sidered in  operating  for  abdominal  tumors  ;  and  further,  that  in 
Quittenbaum's  and  Kuechler's  case,  a  commencing  cirrhosis  of 
the  liver  was  found  at  the  autopsy  ;  and  finally,  if  one  bears  in 
mind  the  possibility  of  excessive  hemorrhage,  there  will  appear 
but  few  indications  for  the  extirpation  of  wandering  as  well  as 
not  wandering  splenic  tumors.    Simon  correctly  says  that  it 


'  Die  neueren  Untersuchungen  iiber  die  Exstirpation  der  Milz.  Schmidt'N  Jaherbiichr. 
Bd.  144.  S.  218.  1808. 
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would  be  a  great  mistake  if  extirpation  of  tlie  spleen  were  recom- 
mended and  introduced  into  surgery  as  equally  valuable  with 
ovariotomy. 

After  this  unfavorable  experience  it  was  natural  to  attempt  a 
local  action  upon  tumors  of  the  spleen  in  a  less  dangerous  way. 
Tiie  question  first  arose  of  producing  a  suppuration  and  cicatri- 
cial atrophy  of  the  spleen  by  means  of  the  needle  operation  rec- 
ommended by  Simon  for  echinococcus  of  the  liver. 

After  the  favorable  results  of  subcutaneous  injections  of  tinc- 
ture of  iodine  in  glandular  tumors,  especially  in  the  th3a-oid 
gland,  one  might  think  of  extending  the  same  treatment  to 
tumors  of  the  spleen. 

It  was  desirable,  in  the  first  place,  to  ascertain  by  experiments  upon  animals 
whether  the  peritoneal  covering  of  the  si^leen  would  permit  such  an  interference ;  and, 
since  in  the  smaller  animals,  like  rabbits  and  dogs,  the  position  of  the  spleen  cannot 
be  determined  by  percussion,  I  have,  for  the  purpose  of  injecting  tincture  of  iodine 
into  the  spleen,  withdrawn  this  organ  from  the  abdomen  by  a  wound  in  the  linca 
alba,  and  then  with  the  hypodermic  syringe  injected  larger  or  smaller  quantities  of 
tincture  of  iodine  into  the  substance  of  the  spleen.  The  animals  bore  the  operation 
without  intense  peritonitis.  One  ral)bit  lived  several  weeks  afterwards ;  another 
died  without  evident  cause  on  the  ninth  day.  In  a  bird  death  followed  on  the  day 
of  the  injection,  in  consequence  of  bleeding  from  the  puncture. 

Up  to  the  present  time  I  have  treated  no  tumors  of  the 
spleen  by  injection  of  tincture  of  iodine. 

I  have  often  employed  lately  injections  of  dilute  carbolic  acid 
into  the  thickened  parenchj^ma  of  the  lungs,  for  the  local  treat- 
ment of  pulmonary  diseases,  especially  putrid  bronchitis.  I  have 
treated  a  splenic  tumor  in  the  same  wa}^,  and  with  such  result 
that  I  feel  further  experiment  to  be  demanded. 

Electricity  lias  often  been  tried  for  tumors  of  the  spleen. 
Since  Scudamore  first  called  attention  to  the  capability  of  the 
continuous  current  in  rapidly  coagulating  blood,  Guerard,  Ber- 
tani,  Milani,  Baumgarten,  Wertheimer,  Steinlin,  and  Moritz 
Meyer  have  succeeded  in  curing  varicosities.  After  Althaus,  in 
London,  had  particularly  recommended  the  electrolytic  treat- 
ment of  tumors,  it  seemed  proper  to  try  acupuncture  in  so  vascu- 
lar an  organ  as  the  spleen,  especially  when  enlarged.    Leyden ' 


'  Virchow's  Archiv.  Bd.  LII.  S.  65. 
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thrust  several  needles,  isolated  to  the  points,  through  the  skin, 
deep  into  a  leucjemic  spleen,  connected  them  with  the  negative 
pole,  while  the  positive  was  placed  upon  the  abdomen.  After 
every  sitting,  slight  fever  and  sliglit,  never  alarming,  peritoneal 
symptoms  appeared.  No  permanent  effect  was  obtained.  Sev- 
eral times  the  spleen  seemed  afterwards  to  enlarge  somewhat, 
but  soon  returned  to  its  former  dimensions.  I  have  often  at- 
tempted galvano-puncture  in  a  non-leucsemic  tumor  of  the  spleen, 
with  just  as  little  result. 

Clivostek'  attempted  to  reduce  the  enlarged  spleen  through 
reflex  action,  by  stimulation  of  the  nerves,  especiall}^  the  vaso- 
motor and  trophic  fibres.  He  faradized  the  skin  of  the  splenic 
region  with  two  pencils  and  the  secondary  current  of  an  induc- 
tion apparatus.  He  found  the  influence  of  an  electric  current 
upon  the  febrile  attacks  less  striking  than  its  action  upon  the 
splenic  tumor.  Electricity,  therefore,  is  little  likely  to  compete 
with  quinine  in  preventing  the  attacks  of  intermittent  fever,  and 
still  less  in  curing  the  disease.  Berger  also  failed  in  controlling 
the  intensity  or  frequency  of  the  febrile  attacks,  either  by  the 
application  of  electricity  to  the  spleen  or  by  the  galvanization  of 
the  sympathetic. 

Berger  has  reduced  a  leucsemic  tumor  of  the  spleen  to  consid- 
erably smaller  dimensions  by  electric  irritation  of  the  skin  of  the 
splenic  region.  Continued  pencilling  of  the  skin,  as  well  as  the 
application  of  the  constant  current,  could  not  bring  back  the 
spleen  to  its  normal  size,  and  the  leucaemia  remained  unchanged. 

In  No.  10  oE  the  Berliner  klinische  Wochenschrift  for  the 
year  1874,  Moritz  Meyer  mentions  a  new  procedure  for  reducing 
glandular  growths  by  the  electric  current.  He  allows  the  most 
intense  current  which  can  be  obtained  from  the  sliding  coils  of 
Dubois  to  pass  through  for  about  a  minute,  interrupting  them 
repeatedly  by  his  interrupter."  The  results  are  so  striking  as  to 
call  for  the  application  of  this  method  to  splenic  tumors. 

Very  lately  Botkin*  has  spoken  of  the  great  therapeutic 
importance  of  electricity  in  splenic  tumors.    He  considers  the 

'  Wiener  Medioinische  Presse.  XI.  34,  38,  41.  1870. 

*  ZieinsHcn,  Elcktricitdt  in  der  Medicin.  1872.  S.  221. 

'  Die  Contractilitat  der  Milz.  Berlin,  Aug.  Hirachwald.  1874. 
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enlargement  of  the  spleen  to  depend,  to  a  certain  extent,  npon  a 
diminution  of  its  contractility,  in  consequence  of  which  a  reten- 
tion of  its  contents  takes  place.  Since  the  muscular  fibres  of  the 
spleen  can  be  excited  to  greater  activity  by  the  electric  current, 
we  think  that  one  of  the  injurious  consequences  of  the  swelling  of 
this  organ  may  be  diminished — that  is,  the  increased  stagnation 
of  blood  and  the  destruction  of  the  red  blood-corpuscles.  From 
his  previous  experience,  he  thinks  that  these  indications  may  be 
fulfilled  by  faradization  of  the  spleen,  not  only  in  chronic,  but 
also  in  the  acute  splenic  tumors  of  typhoid,  recurrent,  and 
intermittent  fevers. 
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Anomalies  in  the  Structure  and  Position  of  the  Spleen. 

Oiesker,  Splenologie.  1.  Abth.  Ziirich,  1835. — Heinrich,  Krankheiten  cler  Milz. 
Leipzig,  1847. — Fuehrer,  Archiv  fiir  physiol.  Heilkunde.  XV.  —  Br.  Kloh, 
Zeitschiift  der  Ges.  der  Aerzte  in  Wien,  1859.  46. — liokitansky,  Lehrbuch  der 
pathologischen  Anatomie.  Bd.  III.  "S.  291.  1861. — Foerster,  Pathologische 
Anatomie.  Leipzig,  1863.  S.  818. — Dietl,  Wandermilz.  Wiener  med.  Wochcn- 
schrift.  1854  u.  1856. — Helm  und  Klob,  Wochenschrift  der  Ges.  d.  Aerzte  in 
Wien.  1856.  S.  37.  —  Heusinger,  Heraniungsbildungen  der  Milz.  Meckers 
deutsches  Archiv  f.  d.  Physiologie.  Bd.  VL  S.  11.— Otto,  Pathol.  Anat.  Bd. 
IL  Abth,  1. — Rjkitansky,  Ueber  die  wandernde  Milz.  Wiener  Zeitschr.  N.  F. 
nr.  3.  1860 —J?;-.  iJes^i,  Wiener  med.  Wochenschrift.  Nr.  27.  lS5G.—  UUma7i7), 
Ungarische  Zeitschrift.  VIL  35.  1856. 

There  is  little  practical  interest  in  excess  or  deficiency  of 
formation  in  the  spleen.  It  has  been  often  proved  by  experiment 
that  the  spleen  is  not  absolutely  necessary  to  the  life  of  the  ani- 
mal, and  that  after  its  extirpation,  as  well  as  after  an  artificially 
produced  atrophy,  its  functions  are  taken  up  by  the  other 
lymphatic  organs. 

Congenital  absence  of  the  spleen  is  observed  in  acephali  and 
in  rare  cases,  even  in  otherwise  normal  individuals.  Heusinger 
has  made  an  abundant  collection  of  deficiencies  of  formation  in 
the  spleen.  Atrophy  of  the  spleen  sometimes  reaches  such  a 
degree  that  it  looks  like  an  original  deficiency.  I  have  several 
times  mechanically  produced  a  complete  atrophy  of  the  spleen  in 
animals. 

The  opposite  of  this  deficient  formation  occurs  as  duplicity  of 
various  degrees  in  double  monsters,  as  well  as  in  the  form  of 
accessory  spleens  (Lien  succenturiatus,  accessorius).    These  are 
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seated  in  tlie  gastro- splenic  ligament,  the  omentum,  or  even  in  the 
head  of  the  pancreas  (Klob).  They  vary  in  size  from  a  millet  seed 
to  a  walnut,  and  in  number  from  one  to  twenty  or  more.  In  the 
anatomical  cabinet  at  Bonn  are  four  accessory  spleens  which 
were  found  at  the  autopsy  of  a  young  man  who  died  of  phthisis. 
The  largest  number  was  observed  by  Otto,  viz.,  23— from  the  size 
of  a  pea  to  that  of  a  small  chestnut.  Kosenmueller  makes  the 
remarkable  observation,  that  among  400  bodies  of  persons  of 
various  ages  and  both  sexes  from  North  Germany  there  was  only 
1  accessory  spleen  of  the  size  of  a  walnut ;  while  among  40  bodies 
of  Southern  Europeans  there  were  hardly  5  who  were  not  fur- 
nished with  an  accessory  spleen.  I  possess  no  statistics  on  this 
point. 

The  so-called  accessory  spleens  appear  to  be  sometimes  new 
formations.  After  extirpation  of  the  spleen  in  animals,  some 
observers  are  said  to  have  discovered  newly-formed  or  accessory 
spleens.  Among  fifty  extirpations  I  have  only  once  had  an  op- 
portunity to  observe  this.  I  found  the  great  omentum  completely 
strewn  with  dark,  red  nodules,  from  the  size  of  a  pea  to  that  of 
a  bean,  which,  both  in  their  outward  appearance  and  upon  sec- 
tion, showed  great  similarity  to  the  splenic  tissue.  The  more 
minute  examination  of  M.  Roth '  characterized  them  as  patholog- 
ical formations,  as  teleangiectatic-liemorrliagic  lymphoma. 

A  transition  to  accessory  spleens  is  made  by  indentations  of 
the  organ  upon  its  anterior  border,  which  may  go  so  far  as  to  cut 
off  a  portion  by  a  horizontal  fissure.  A  similar  malformation,  in 
the  form  of  tuberosity  and  lobulation  of  the  spleen,  may  result 
from  the  shrinking  of  inflammatory  deposits.  Everywhere  the 
careful  observer  meets  with  the  most  various  changes  of  form ; 
not  unfrequently  a  tongue-shaped,  a  roundish,  a  disk-shaped, 
an  almost  cylindrical,  hemispherical,  an  obtusely  triangular  or 
quadi  angular  spleen  (Rokitansky)  may  be  met  with. 

The  congenital  anomalies  of  place  consist  in  the  position  of 
the  spleen  outside  of  the  abdominal  cavity  when  the  walls  are 
ununited  as  well  as  in  large  umbilical  hernia,  in  the  left  thorax 
in  defects  of  the  diaphragm,  or  on  the  right  side,  when  the  posi- 
tion of  the  viscera  is  inverted. 


'  Compare  Mosler,  Leuksemie,  S.  35, 
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In  the  year  1852,  I  observed  in  the  Wurzbnrg  clinic  a  febrile  affection,  in  which 
the  liver,  situated  upon  the  left,  had  led  to  the  assumption  of  a  typhus  tumor  of  the 
spleen.  Since  then,  I  have  observed  two  other  cases  of  inverted  position  of  the 
viscera  which  could  be  recognized  by  the  greater  dulness  of  the  liver  in  the  left 
hypochondrium,  and  the  smaller,  splenic  dulness  in  the  right. 

Very  frequently,  acquired  changes  in  the  position  of  the 
spleen  are  observed.  Every  physician  m^Iio  understands  the  per- 
cussion of  the  spleen,  must  have  convinced  himself  that  in  en- 
largement of  the  left  thorax,  especially  from  pleuritic  effusion, 
the  spleen  is  thrust  far  downward  into  the  abdominal  cavity. 
On  the  other  hand,  it  is  forced  upward  by  free  or  sacculated 
peritoneal  effusion,  by  meteorism  of  the  intestinal  canal.  In  such 
cases  the  spleen  is  found  in  the  immediate  neighborhood  of  the 
vertebral  column.  The  organ  may  be  pushed  in  various  direc- 
tions by  tumors,  but  it  is  usually  difficult  to  find  it  on  account 
of  adhesions  with  the  tumors.  In  penetrating  wounds  of  the 
abdomen  the  spleen  often  falls  outside  of  the  abdominal  walls, 
and  has  often  been  removed  with  good  results.  The  position  of 
the  spleen  in  the  left  thorax  in  rupture  or  wounds  of  the  dia- 
phragm is  much  more  rare,  and  also  more  dangerous. 

A  striking  change  of  position  occurs  in  almost  every  increase 
of  volume  of  long  duration  ;  large  spleens  occupy  at  first  the  left 
lateral  region  of  the  abdomen,  and  almost  a  perpendicular  direc- 
tion, push  up  the  diaphragm,  and  lie  below  in  the  hollow  of  the 
ilium.  Upon  further  increase  of  volume,  they  turn  from  this 
direction,  and  push  diagonally  across  the  hypogastrium  towards 
the  right  ilium.  In  such  cases  it  very  frequently  occurs  that 
the  spleen  is  movable.  This  ^^ondition  consists  in  an  abnormal 
length  of  the  splenic  ligaments  (ligamentum  gastro-lienale  and 
phrenico  lienale),  so  that  the  viscus  is  only  loosely  attached,  the 
length  of  the  ligament  being  either  congenital  or  acquired  by 
stretching  during  the  growth  of  the  tumor,  and  remaining  after 
its  reduction.  The  movable  spleen  is  not  to  be  confounded  with 
the  wandering  spleen. 

Wandering  Spleen. 

In  the  slighter  degrees  the  spleen  remains  under  the  left  arch 
of  the  ribs.    By  pressure  and  an  appropriate  position  of  the 
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body  it  may  be  pushed  again  backward  and  upward  into  its 
proper  place.  In  more  advanced  stages  the  spleen  lies  with  its 
hilus  looking  to  the  left  and  upward  in  the  left  iliac  fossa,  at  the 
entrance  to  the  pelvis,  even  in  the  right  half  of  the  abdomen.  It 
can  generally  be  pushed  thence  in  all  directions,  even  under  the 
right  hypochondrium,  or  be  turned  upon  its  axis.  It  may  thus 
happen  that  the  spleen  is  completely  loosened  from  its  attach- 
ments, since  the  cord  by  which  it  hangs  is  atrophied  by  twisting. 
As  a  consequence,  shrivelling  and  atrophy  may  be  observed. 
Prof.  Dietl,  formerly  in  Cracow,  has  collected  numerous  obser- 
vations upon  wandering  spleens,  as  well  as  upon  movable  kid- 
neys. He  mentions  as  remarkable  its  exclusive  occurrence  in 
women.  In  the  Wiener  medicinisclien  Wochenschrift,  No.  23, 
1856,  he  communicates  a  case  of  great  importance  for  the  sj^mp- 
tomatology  and  diagnosis  of  this  condition. 

A  Jewess  of  about  thirty  years,  the  mother  of  several  children,  stated  that  she 
had  been  pregnant  more  than  a  year,  but,  notwithstanding  frequent  pains,  could 
not  be  delivered.  She  was  very  anaemic,  her  legs  almost  paralyzed.  Dietl  found 
the  spleen  three  or  four  times  enlarged,  situated  crosswise  in  the  great  pelvis,  proba- 
bly firmly  held  by  adhesions ;  attempts  at  replacement  were  without  result.  He 
ordered  quinia  and  salt-baths,  but  heard  nothing  of  the  result  of  this  treatment. 

According  to  Dietl' s  view,  adhesions  with  the  neighboring 
organs  make  the  trouble  worse.  Such  a  spleen  has  no  tendency 
to  return  to  its  normal  position,  and  an  abdominal  bandage  will 
not  retain  it  there.  Therapeutics  can  only  reduce  its  volume. 
This  is  of  importance,  since  the  symptoms  from  pressure  are 
thereby  diminished. 

Dr.  Rezek  observed  a  woman  who  thought  she  was  pregnant. 
The  abdomen  had  in  the  median  line  the  appearance  of  a  hernia. 
Upon  palpation,  a  tumor  conld  be  felt  through  the  normal  ab- 
dominal walls,  hard  and  smooth,  not  elastic,  easily  movable, 
convex  above  ;  at  the  lower  border,  somewhat  to  the  left,  a  fis- 
sure. The  disease  was  at  first  considered  abdominal  pregnancy, 
later,  an  ovarian  tumor.  Upon  more  careful  examination,  Rezek 
found  that  the  tumor  was  movable  in  all  directions ;  could  be 
pushed  into  the  right  as  well  as  the  left  hypochondrium,  and 
was  not  connected  with  the  organs  of  the  lesser  pelvis.    A  wan- 
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dering  spleen  seemed  all  the  more  probable  when  lie  lieard  that 
the  patient  had  suffered  for  live  years  from  intermittent  fever ; 
had  afterwards  felt  a  hard  growth  in  the  splenic  region,  which, 
hve  months  before,  after  falling  down -stairs,  had  sunk  into  the 
abdomen.  Tliis  mechanical  origin  distinguishes  this  case  from 
many  others. 

The  amount  of  trouble  depends  npon  whether  the  gastro- 
splenic  ligament  is  little  or  much  elongated.  In  the  first  case,  in 
the  horizontal  position  of  the  body,  the  spleen,  drawn  by  the 
stomach,  may  retreat  towards  its  normal  position.  Not  only  its 
reposition,  but  its  retention  by  an  abdominal  bandage  is  then 
much  easier. 

When  the  ligament  is  longer,  the  spleen  continues  to  sink 
downward,  and  produces,  by  its  pressure,  disturbances  of  vari- 
ous kinds.  Generally  the  continued  dragging  produces  loosen- 
ing of  the  pancreas,  the  splenic  vein  and  artery  form,  with  the 
remainder  of  the  gastro-splenic  ligament,  a  cord  from  which  the 
spleen  hangs  with  the  hilus  upward.  As  it  sinks,  the  spleen 
turns  several  times  around  its  horizontal  axis  (Rokitansky). 

Corresponding  to  the  amount  of  dragging,  the  splenic  vessels 
are  narrowed  or  obliterated.  In  the  case  of  Quiquerez, '  throm- 
bosis of  the  splenic  artery  was  dependent  upon  this  twisting,  and 
from  this  again  the  death  of  the  organ.  There  is  no  doubt  that 
the  changes  of  the  spleen,  which  consist  sometimes  in  shrivelling, 
sometimes  in  pigmentary  and  fatty  metamorphoses  of  the  thick- 
ened parenchyma,  depend  upon  atrophy  of  the  vessels.  In  a 
case  cited  by  Voigtel  the  spleen  was  found  completely  free  in 
the  abdominal  cavity.  After  this  withering  of  the  spleen,  the 
dislocation  is  often  borne  for  a  long  time,  and  better  than  before. 

Unfavorable  consequences  are  mentioned  by  Rokitansky  and 
Klob.  In  many  cases  death  is  produced  by  gangrene  of  the  cul- 
de  -sac  of  the  stomach,  which  depended  upon  dragging  of  the 
stomach  and  injury  to  the  calibre  of  the  vessels.  In  one  case 
compression  of  the  duodenum  was  caused  by  a  cord  foruK^d  from 
the  splenic  vessels  and  the  pancreas,  in  consequence  of  which 
considerable  dilatation  of  the  stomach  had  taken  place. 


'  Oesterr.  Zeitschr.  fur  prakt.  Heilkunde.  IX.  52.  1863. 
VOL.  VIIL— 28 
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The  diagnosis  of  the  wandering  spleen  from  other  tumors  of 
the  abdomen  is  to  be  made  from  the  characteristic  form  of  the 
spleen,  and  the  absence  of  splenic  dulness  in  the  normal  place. 
In  the  case  in  my  clinic  the  diagnosis  was  confirmed  by  feeling 
distinct  indentations  on  the  borders  of  the  spleen. 

The  treatment  is  to  be  directed  to  diminishing  the  mobility 
of  the  spleen  and  the  consequent  dragging  upon  neighboring 
organs,  as  well  as  the  pressure  upon  them.  The  first  indication 
is  to  be  met  by  accurately  fitted,  abdominal  bandages  of  buck- 
skin. For  diminishing  the  tumor,  the  various  drugs  already 
mentioned  are  to  be  tried.  The  application  of  ice-bags  in  the 
liorizontal  position  is  to  be  specially  recommended,  as  well  as 
injections  of  Fowler's  solution  into  the  parenchyma.  Kuechen- 
meister  advises  extirpation  of  the  spleen,  but  the  result  is  more 
than  doubtful. 


Inflammation  and  Hemorrhagic  Infarction. 

Heusinger  und  Heinrich,  1.  c. —  Voigtel,  Handbuch  der  pathologischen  Anatomic. 
III.  Ib^.—RoUtansly,  Lehrb.  III.  2dd.—  Crnveilhier,  Anat.  path.  Livr.  2.  PI. 
5.  Livr.  31.  PI.  4..— Bamberger,  Virch.  spec.  Path.  IV.  1.  657.— HenocJi,  Kliuik 
der  Unterleibskrht.  II. — Albers,  Atlas  IV.  Taf.  'dQ.—  Cohnheim,  Untersuchungcn 
uber  die  embolischen  Processe.  Berlin,  1872. — Jackson,  in  Boston,  On  a  Partic- 
ular Derangement  of  the  Structure  of  the  Spleen,  communicated  (with  some 
introductory  remarks  and  comments)  by  Thomas  Hodgkin,  M.D.  Transact,  med. 
chirurg.  Vol.  XXIX.  N.  Ser.  XI.  1846.  Schmidt's  Jahrb.  Bd.  LXIII.  S.  41.— 
A.  Linas,  Gaz.  hebd.  11.  49.  1855.  Schmidt's  Jahrb.  Bd.  XC.  S.  Al.—Dr. 
Mantell,  Dubl.  Med.  Press.  July  26,  1865.  Schmidt's  Jahrb.  Bd.  CXXIX.— 
PleiscM,  Oesterr.  Zeitschr.  fiir  pr.  Heilk.  IBQQ.—rHermite,  Mem.  de  Tacad. 
dcs  scienc.  1753.  p.  102.— Zioeifel,  Schmidt's  Jahrb.  Bd.  LII.  S.  172.— TT. 
Kernig,  Petersburg  med.  Zeitschr.  XII.  177-215.  Centralblatt.  Berlin,  1867.— 
Pbnjick,  Virchow's  Archiv.  Bd.  LX. 

There  is  no  point  upon  which  the  statements  of  writers  have 
varied  more  widely  than  the  frequency,  symptoms,  and  course  of 
inflammatory  processes  in  the  spleen.  According  to  the  frequent 
mention  of  splenitis  in  medical  writings  of  Grecian  antiquity  this 
disease  must  have  been  far  from  rare.  On  the  other  hand,  Fr. 
von  Hildenbrand  asserts  that  among  numerous  diseases  of  the 
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spleen  seen  by  him  in  Lombardy,  he  saw  no  case  of  a  genuine 
iiitianiinatlon  of  the  substance  of  the  spleen.  Many  modern 
physicians  of  great  experience  say  the  same  thing.  The  ques- 
tion is  therefore  still  to  be  answered. 

It  is  not  yet  clear  where  we  shall  place  the  limits  of  inflam- 
mation of  the  spleen.  At  present  it  appears  as  if  we  ought  to 
consider  those  changes  which  we  now  call  acute  tumors  of  the 
spleen— that  is,  those  enlargements  which  arise  in  infectious  dis- 
eases, as  inflammatory  conditions.  Perhaps  this  view  will  be  so 
readily  received,  will  be  supported  by  so  many  new  proofs,  that, 
even  when  diseases  of  the  spleen  shall  be  next  thoroughly 
treated  of,  the  large  part  of  all  these  tumors  will  be  considered 
among  the  inflammatory  processes.  The  same  thing  is  true  of 
man}^  chronic  tumors ;  cases  of  splenic  leucaemia  have  been  ob- 
served, which  owe  their  origin  to  inflammation  of  the  spleen.  I 
have  seen  this  disease  occur  in  a  man  who  fell  with  the  left 
hypochondrium  upon  the  pommel  of  a  saddle  while  mounting  a 
horse.  Practical  ends,  however,  will  for  the  present  be  best  sub- 
served by  treating  acute  and  chronic  tumors  of  the  spleen  separ- 
ate from  its  inflammation. 


Etiology, 

Inflammation  of  the  spleen  occurs  very  seldom  spontaneous- 
ly ;  in  a  great  majority  of  cases  it  is  metastatic.  It  then  affects 
larger  or  smaller  portions  ;  only  exceptionally  the  whole  spleen, 
sometimes  only  the  peripheral  layer  of  substance  to  a  greater 
extent. 

Traumatic  causes  produce  ruptare  more  frequently  than  in- 
flammation of  the  spleen.  Violent  bodily  exercise  is  said  to 
give  rise  to  the  latter,  as  in  a  case  communicated  by  Berlyn, 
where  an  abscess  of  the  spleen  formed  in  a  young  soldier  after  a 
forced  day's  march,  was  opened  and  discharged  a  large  quantity 
of  pus  and  several  pieces  of  the  spleen,  and  was  completely  cured. 

Idiopathic  inflammation  of  the  spleen  is  so  rare  that  in  every 
apparently  spontaneous  case,  most  careful  inquiries  should  be 
made  after  some  primary  morbid  condition.  Bamberger  observed 
one  case  of  a  splenic  abscess  as  large  as  a  hen's  egg,  which  had 
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ruptured  into  tlie  abdominal  cavity,  and  for  wliicli  absolutely  no 
farther  cause  could  be  found.  No  case  of  idiopathic  inllanima- 
tion  of  the  spleen  has  so  far  occurred  to  me.  In  former  times, 
before  Yirchow's  pioneer  works  on  the  embolic  morbid  processes 
were  known,  many  apparently  spontaneous  cases  of  inliammation 
of  the  spleen  were  published. 

For  instance,  Linaa,  so  late  as  the  year  1855,  communicated  a  remarkable  case 
of  spontaneous  splenitis  in  a  man  forty-six  years  old,  who  suffered  for  a  long 
time  with  dyspeptic  troubles,  followed  by  pains  in  the  left  hypochondrium,  ema- 
ciation and  frequently  repeated  rigors.  The  pains  in  tlie  splenic  region  increased 
in  violence  and  frequency  ;  percussion,  wliich  was  very  jjainful,  showed  consider- 
able enlargement  of  tlie  spleen.  After  apparent  improvement,  there  followed  left- 
sided  paralysis  of  the  extremities,  right-sided  of  the  face,  and  sudden  death  from 
oedema  of  the  lungs.  The  autopsy  disclosed  in  the  neighborhood  of  the  right  cor- 
pus striatum  a  collection  of  pus  as  large  as  a  nut,  in  the  posterior  part  of  the 
spleen  an  abscess  as  large  as  an  orange.    The  aortic  valves  were  insuflScient. 

Linas  calls  this  case  spontaneous  splenitis — since  he  did  not 
at  that  time  know  the  connection  between  diseases  of  the  heart 
and  intiammation  of  the  spleen,  which  has  been  so  brilliantly 
shown  by  Virchow. 

Even  in  1832  Hodgkin  had  noticed  a  circumscribed  change  in 
the  structure  of  the  spleen,  which  he  considered  the  consequence 
of  extravasation  of  blood  from  mechanical  injury,  but  which 
Rokitansky,  when  he  was  in  England,  explained  as  the  result  of 
an  altered  condition  of  the  blood  from  endocarditis. 

A  marked  progress  in  the  etiology  of  splenic  diseases  was  made 
in  the  year  1840,  when  Rokitansky,  in  a  treatise  on  the  combina- 
tion and  mutual  exclusion  of  various  morbid  processes,  called 
attention  to  the  frequent  occurrence  of  endocarditis  and  secon- 
dary inflammation  of  the  spleen  and  kidneys.  Among  one  hun- 
dred and  sixty-five  cases  of  endocai-ditis  splenitis  alone  occurred 
thirty-two  times ;  splenitis  and  nephritis  together  seventeen 
times ;  and  nephritis  alone,  eleven  times  ;  Rokitansky  deserves 
the  credit  of  having  very  accurately  portrayed  the  changes  in  the 
spleen.  He  gave  as  an  explanation  at  that  time,  that  the  whole 
process  of  splenic  inflammation  acted  in  the  essential  points 
tln-oughout  like  the  inflammation  of  a  vessel,  especially  a  vein, 
and  that  these  secondary  processes  consisted  essentially  in  stasis 
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of  tlie  blood  mass,  poisoned  by  resorption  of  an  inflammatory 
product,  and  the  reaction  in  the  neighboring  tissues  consequent 
thereon. 

In  Virchow's  classic  works,  which  were  published  together  in 
his  collected  essays,  the  close  connection  of  the  metastatic  forms  of 
intlanunation  of  the  spleen  with  diseases  of  the  heart,  was  first 
demonstrated.  Convincing  proof  was  there  given  that  primary 
inflammation  of  the  walls  can  give  rise  in  the  heart  as  well  as  in 
the  vessels  to  secondary  coagulation  of  the  blood,  and  that 
coarse  and  large  bodies,  pieces  of  obstructions,  fragments  of 
thrombi,  and  the  walls  of  the  vessels  can  be  dislodged  and  again 
wedge  themselves  in.  These  wedged-in  and  obstructing  bodies 
Virchow  named  plugs  (Stopfen),  emboli.  After  he  had  first 
followed  out  their  history  on  the  venous  side  of  the  vascular 
system,  and  had  proved  the  occurrence  of  embolism  of  the  pul- 
monary artery,  he  afterwards  described  its  occurrence  upon  the 
arterial  side,  and  therewith,  embolism  of  various  internal  and 
external  organs. 

The  anatomical  arrangement,  the  form  of  the  origin  of  an 
arterial  lateral  branch  from  a  larger  vessel  contributes  to  the  spe- 
cially easy  entry  of  plugs  into  some  arterial  branches  ; — metas- 
tatic deposits  are  hence  observed  with  special  frequency  in  the 
spleen  and  kidneys.  As  is  well  known,  the  calibre  of  the  splenic, 
artery  is  larger  in  comparison  to  the  size  of  the  blood-glands 
supplied  by  it  than  in  any  other  organ  of  the  human  bod}^,  the 
thyroid  gland  perhaps  excepted.  These  are  the  physiological 
reasons  why  the  metastatic  form  of  inflammation  of  the  spleen  is 
by  far  the  most  frequent.^  It  occurs  not  only  in  endocarditis  of 
the  left  side,  but  with  all  valvular  diseases  of  the  heart,  with  the 
formation  of  clots  in  the  left  ventricle,  and  with  changes  of  the 
aorta  accompanied  by  thrombotic  deposits,  and  is  in  these  cases 
produced  by  emboli  in  the  larger  or  smaller  arteries  of  the 


'  The  statistics  of  endocarditis  have  received  an  important  contribution  from  the 
inaugural  dissertation  of  Sperling,  based  upon  300  autopsies  at  the  Berlin  Pathological 
Institute.  As  to  the  seat  of  the  emboli  it  appeared  that,  contrary  to  the  usual  idea,  the 
kidneys  rather  than  the  spleen  were  most  frequently  affected.  Embolic  lesions  were 
proved  58  times  in  the  kidneys,  only  39  times  in  the  spleen,  15  in  the  brain,  5  times 
each  in  the  liver  and  intestines,  4  times  in  the  skin. 
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spleen.  Also  in  py?emic,  puerperal,  and  allied  processes,  in  ty- 
phus and  Bright' s  disease,  such  emboli  are  generally  concerned, 
although  the  proof  is  in  most  cases  more  difficult  to  furnish. 

Splenitis  is  often  caused  secondarily  by  the  spread  of  inflam- 
matory and  ulcerative  processes  from  the  neighborhood,  in 
circumscribed  peritoneal  exudations,  ulcers  of  the  stomach, 
toxic  gastritis,  etc.  In  these  cases  inflammation  is  generally 
limited  to  the  capsule  of  the  spleen.  A  part  of  the  errors  of 
former  times  in  the  definition  of  inflammation  of  the  spleen  must 
hence  be  connected  with  the  fact  that  diseases  of  the  splenic 
substance  could  at  that  time  be  less  accurately  separated  from 
those  of  its  serous  covering,  as  well  as  from  the  diseases  of  neigh- 
boring organs.  The  pain,  as  the  most  striking  symptom,  sufficed 
for  the  diagnosis  of  an  inflammation  of  the  sjDleen. 

As  remains  of  perisplenitis,  we  frequently  observe  the  so- 
called  tendinous  spots  on  the  surface  of  the  sjDleen.  The  paren- 
chyma of  the  spleen  may  be  completely  unaffected.  In  other 
cases  the  latter  may  be  made  to  participate  by  gradual  shrink- 
ing and  contraction  on  the  surface.  An  atrophic  condition  of  the 
spleen  is  thus  produced. 

The  condition  is  different  in  the  cases  of  perisplenitis  which 
arise  from  inflammation  of  the  sj)lenic  substance.  Since  this 
generally  occurs  in  the  outer  portion  of  the  organ,  the  transition 
from  the  affection  of  the  substance  to  that  of  the  capsule  takes 
place  so  much  the  easier.  In  leuca^mic  splenic  tumors,  begin- 
ning with  inflammatory  symptoms,  I  found  the  spleen  firmly 
adherent  to  the  neighboring  parts.  In  recurrent  fever,  exuda- 
tions, and  adhesions  of  the  serous  covering  with  the  neighbor- 
ing organs  occur  in  the  later  attacks,  and  with  ordinarily  small 
spleens.  Peripheral  inflammations  of  the  parenchyma  have  in- 
volved not  only  the  capsule  of  the  sj^leen,  but  frequently  also 
the  adherent  neighboring  organs,  diaphragm,  lungs,  pericardium, 
colon,  etc.  In  one  case  (Kuettner)  it  had  even  given  rise  to  gangre- 
nous pneumonia  of  the  lower  lobe  of  the  left  lung,  and  to  a  per- 
foration of  the  adherent  colon.  A  portion  of  the  decomposed 
splenitic  parenchyma  lay  in  the  ulcerated  and  partially  destroyed 
colon,  so  that  the  remainder  might  have  passed  during  life  in  the 
bloody  stools. 
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Pathological  Anatomy. 

In  cases  where  the  inflammation  takes  the  form  of  diffuse 
inliltration  of  the  whole  parenchyma,  the  spleen  appears  con- 
siderably enlarged.  Upon  section  the  parenchyma  runs  together 
as  a  discolored  pultaceous  mass  of  pus,  blood,  and  decomposing 
splenic  elements. 

The  inflammatory  foci  (hemorrhagic  infarctions),  from  one  to 
three  or  more  in  number,  are  formed  chiefly  in  the  periphery  of 
the  spleen.  By  the  gradual  spreading  or  running  together  of 
several  circumscribed  foci,  the  affection  sometimes  becomes  so 
extensive  that  Anally  the  greatest  part  of  the  organ  is  involved 
in  the  morbid  process.  The  form  of  the  single  infarction  is  usu- 
ally wedge-shaped,  corresponding  to  the  branching  of  the  arte- 
ries ;  the  broad  end  looks  outward  towards  the  capsule,  while 
the  point  of  the  wedge  is  directed  inward.  Their  size  varies 
from  that  of  a  pea  to  that  of  a  dove's  or  hen's  egg. 

According  to  Billroth,  the  inflammatory  foci  are  found  as  fre- 
quently in  the  interior  of  the  organ  as  on  the  surface  ;  they  are 
usually  sharply  defined  from  their  surroundings;  they  are  at 
first  dark  blue,  or  brownish  red  in  color,  tough,  as  if  hepatized  ; 
but  later,  they  become  lighter,  especially  in  the  middle,  while  on 
the  periphery  they  become  dark  red.  Over  the  inflamed  spot, 
the  peritoneal  coating  of  the  spleen  frequently  shows  vascular 
injection,  or  it  is  covered  to  a  greater  or  less  extent  by  fibrinous 
exudation.  The  organ  at  first  appears  congested  and  swollen, 
according  to  the  size  and  number  of  the  foci,  and  sometimes 
remains  to  a  later  period  enlarged,  or  returns  to  its  normal 
dimensions. 

Next  to  the  classic  works  of  Virchow,  Cohnheim's  excellent 
investigations  upon  the  embolic  process  have  served  to  explain 
the  special  conditions  upon  which  the  occurrence  of  a  hemor- 
rhagic infarction  is  usually  dependent,  since,  after  the  entry  of 
the  branches  of  a  splenic  artery  into  the  hilus  of  the  organ,  no 
furtlier  arterial  anastomoses  are  formed,  as  can  be  clearly  shown 
by  injections.  Tlie  formation  of  hemorrhagic  infarctions  in  the 
spleen  is  especially  favored  by  the  exclusive  presence  of  terminal 
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arteries  (Endiirterien).  A  further  necessary  condition  for  com- 
pleting the  stagnation,  the  want  of  valves  in  the  veins  of  the 
obstructed  region,  is  completely  fulfilled  in  the  spleen,  since  we 
have  not  here  a  completely  closed  capillary  system,  as  in  the 
rest  of  the  body,  but  W.  Mueller's  wall-less  system  of  blood- 
paths  intermediate  between  arteries  and  veins.  These  are  the 
reasons,  as  Cohnheim  correctly  states,  why  the  spleen  is  an 
organ  in  which  plugging  the  arteries  almost  invariably  produces 
a  genuine  hemorrhagic  infarction.  This  is,  according  to  Cohn- 
heim, not  the  result  of  coarse  rupture  of  the  vessels,  but  of  a 
hemorrhage  ^er  diapedesin.  The  migrating  red  blood-corpuscles 
are  so  numerous  only  because  their  emigration  is  made  easier  by 
alteration  of  the  vascular  walls.  The  stationary  layer  of  blood, 
under  strong  pressure,  and  surrounded  by  very  thin  walls,  gives 
off  at  an  earlier  period  serum  into  the  tissues.  Thus  is  formed, 
in  the  region  of  the  embolism,  a  sero-hemorrhagic  infiltration. 

According  to  the  special  circumstances,  we  observe  further 
secondary  results  in  the  hemorrhagic  infarction.  Under  favor- 
able conditions,  the  affected  part  gradually  shrinks  to  a  fibrous 
callus,  which  draws  the  capsule  with  it.  At  other  times  the 
infarction,  while  retaining  its  form,  is  changed  into  a  j^ellow 
mass  looking  like  tubercle,  at  a  later  period  sometimes  becoming 
calcified.  Suppuration  of  the  spleen  is,  according  to  the  numer- 
ous observations  in  question,  no  rare  appearance.  It  occurs  as  a 
result  of  the  primary  traumatic,  as  well  as  secondary  inflamma- 
tion. It  has  already  been  demonstrated  by  Virchow's  first  work 
upon  Embolism,  that  embolic  abscesses  are  produced  by  the 
specific  nature  of  the  plug  itself. 

One  abscess  may  arise  alone,  or  several  at  the  same  time, 
which,  later,  run  together.  All  observations  have  been  made  on 
splenic  abscesses  already  complete.  These  abscesses,  small  at 
the  beginning,  but  gradually  extending  peripherally,  increase  in 
circumference.  Having  arrived  at  a  certain  size,  they  sometimes 
remain  for  a  long  time  unchanged,  while  a  fibrous  capsule  is 
formed  around  them,  and  the  parenchyma  shrinks.  In  many  of 
these  cases  the  pus  at  a  later  period  becomes  caseous,  then  calci- 
fied, and  the  abscess  completely  dries  up. 

Usually,  however,  the  pus  is  not  encapsulated,  but  constantly 


SPLENITIS. 


441 


increases.  Enormous  masses  of  pus  are  often  formed  witliin  the 
distended  capsule.  In  a  case  of  I'Hermite,  already  mentioned  by 
many  authors,  the  abscess  is  said  to  have  contained  about  80 
lbs.  of  pus.  Pleischel  describes  a  splenic  abscess  in  a  patient  six- 
teen years  old,  which  reached  extraordinary  dimensions.  The 
growth  stretched  downward  to  the  iliac  bone ;  on  the  riglit,  to 
the  umbilicus  ;  was  painful  on  pressure,  and  everywhere  fluctu- 
ating. A  puncture  discharged  33  oz.  of  pus.  The  data  were 
verified  at  the  autopsy. 

If  the  pus  reaches  the  capsule,  inflammation  of  the  peritoneal 
coating  takes  place,  which  extends  in  the  neighborhood,  and 
leads  to  adhesions  with  the  neighboring  organs.  Not  unfre- 
quently  sloughing  follows,  when  the  contents  of  the  abscess  are 
either  discharged  free  into  the  abdominal  cavity,  soon  causing 
fatal  peritonitis,  or  form  sacculated  abscesses  by  adhesions  and 
false  membranes,  in  which  the  remains  of  the  destroyed  spleen 
are  often  hard  to  find.  The  walls  of  the  abscess  are  formed 
partly  by  the  spleen,  partly  by  neighboring  organs — the  fundus 
of  the  stomach,  the  transverse  colon,  the  diaphragm,  and  the 
anterior  abdominal  wall.  If  suppuration  of  the  adherent  abdo- 
minal wall  takes  place,  the  pus  is  discharged  through  a  fistulous 
opening. 

Zweifel  gives  the  history  of  a  splenic  abscess  discharging  out- 
ward through  the  abdominal  walls,  which  got  well.  He  says 
that  he  found  pieces  of  the  spleen  in  the  pus,  and  thereby  con- 
firmed his  diagnosis.  In  other  instances  the  diaphragm  is  per-, 
forated,  and  the  pus  is  discharged  into  the  thoracic  cavity. 
Nasse,  in  Bonn,  has  seen  recovery  after  expectoration  of  the  pus. 
Dr.  Mantell  mentions  a  fatal  result  from  a  splenic  abscess  which 
opened  into  the  left  lung.  In  the  case  of  Newnham  a  fistulous 
passage  was  formed  through  the  lung,  so  that  the  pus  was  dis- 
charged through  the  skin  below  the  collar-bone.  Perforation  of 
the  stomach  and  of  the  colon,  with  evacuation  of  the  pus  through 
them,  have  also  been  observed.  In  his  Pathol ogia  Indica,  Dr. 
Webb  mentions  a  case  of  recovery  from  a  splenic  abscess  which 
opened  into  the  intestinal  canal.  He  recognized  the  nature  of  the 
trouble  by  the  spleen  diminishing  rapidly  in  circumference  in 
one  night,  while  before  the  beginning  of  the  purulent  evacuations 
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it  had  been  quite  large.  Suppuration  of  the  spleen  very  rarely 
affects  the  kidneys,  and  the  pus  is  said  then  to  have  been  evacu- 
ated through  the  urinary  passages. 

In  the  older  writers  gangrene  of  the  spleen  is  frequently 
mentioned.  These  observations  seem  to  refer  to  simple  softening 
of  this  organ.  Gangrene  of  the  spleen  is  only  rarely  observed  as 
a  metastatic  deposit  in  septicsemic  affections  of  internal  or  exter- 
nal organs. 

A  very  instructive  case  of  this  kind  was  observed  in  my  clinic  in  the  year  1866, 
in  a  girl  of  twenty-five  years,  as  a  consequence  of  gangrene  of  the  lungs  and  of  the 
diaphragm.  During  a  double  croupous  i^neumonia  a  thrombosis  was  formed  in  the 
veins  of  tlie  right  thigla  ;  this  had  been  the  source  of  an  embolism  of  the  left  lung, 
which  produced  gangrene.  Tliis  extended  to  the  diaphragm,  the  spleen,  and  par- 
tially to  the  neighboring  muscles.  In  consequence  of  this,  an  acute  peritonitis 
arose,  to  which  the  patient  finally  succumbed.  The  spleen  was  mostly  changed 
into  a  dirty,  dark-green,  offensive,  decomposing  mass.  In  the  neighborhood  of  the 
hilus  there  was  found  a  zone,  perhaps  half  an  inch  thick,  which  still  possessed  a 
normal  splenic  parenchyma,  but  also  had  already  taken  a  blackish  brown  color. 
This  case  has  been  carefully  described  in  Virchow's  Archiv,  Bd.  XL.,  S.  580,  by 
H.  Hertz,  at  that  time  prosector  of  the  pathological  institute  in  this  place. 

Finally,  we  have  to  mention  here  another  peculiar  form  of 
circumscribed  splenic  inflammation  which  sometimes  occurs  in 
typhus  and  recurrent  fever,  but  has  not  been  mentioned  in 
typhoid.  In  the  latter  disease  C.  E.  E.  Hoffmann  has  found  in 
181  bodies  the  wedge-shaped  infarction  9  times.  It  led  either  to 
.contraction  and  adhesion  with  the  neighboring  organs  by  adhe- 
sive peritonitis,  or  to  softening  with  general  peritonitis.  In 
typhus  fever  Bamberger  observed  a  peculiar  change  of  the 
spleen,  which  appeared  to  him  as  an  inflammation  of  the  Mal- 
pighian  corpuscles.  In  the  swollen  organ  the  Malpighian  vesicles 
appeared  uniformly  hypertrophied  to  more  than  the  size  of  a 
pin's  head,  and  discharged,  when  punctured,  a  little  drop  of 
puriform-looking  fluid,  which  consisted  of  numerous  cellular 
forms  and  nuclei— a  condition  which  has  been  already  described 
by  Rokitansky^  and  Hodgkin.'*  In  typhus  Griesinger  found 
the  same  change,  and  it  has  since  been  frequently  confirmed. 


'  III.,  page  284. 
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Very  lately  Ponfick'  has  thoroughly  described  the  circum- 
scribed morbid  changes  which  occur  in  the  spleen  from  recurrent 
fever.  He  has  separated  those  of  the  arterial  and  of  the  venous 
tract. 

The  venous  foci  of  disease  —  the  so-called  infarctions  —  on 
account  of  their  much  greater  frequency,  their  considerable  size, 
as  well  as  the  frequent  evil  consequences  connected  with  them, 
have  always  specially  interested  the  observer.  Ponfick  found 
them  in  the  epidemic  upon  which  he  founded  his  description  in 
almost  forty  per  cent,  of  all  the  cases.  They  found  sharply  cir- 
cumscribed, most  variously  shaped  deposits  of  very  different 
sizes.  The  larger  and  largest,  which  may  include  two  thirds  of 
the  whole  spleen,  are  generally  situated  immediately  underneath 
the  capsule,  and  are  more  or  less  clearly  wedge-shaped,  while 
the  smaller,  roundish,  or  irregularly  polygonal,  lie  scattered 
more  in  the  depth  of  the  organ.  Their  color  is  at  first  a  dark, 
variously  speckled,  blackish  red.  This  gradually  fades  into  a 
grayish  red,  grayish  yellow,  and  finally  whitish  yellow,  and, 
consequent  upon  this  change,  the  originally  slightly  granular, 
prominent  surface  of  the  section  assumes  more  and  more  that 
smooth,  homogeneous  appearance,  which,  in  connection  with  the 
yellow  color,  characterizes  the  typical  caseous  condition  of  the 
older  deposits. 

In  the  outer  appearance  of  these  deposits,  a  close  correspond- 
ence exists  with  the  appearance  of  the  embolic  infarctions  of  the 
spleen,  but  the  stoppage  of  the  arteries  leading  to  them  is  want- 
ing. The  absence  of  this  condition,  as  well  as  of  any  valvular 
disease  which  could  cause  it,  is,  according  to  Ponfick,  a  distinc- 
tion from  the  processes  arising  from  embolism,  and,  consequently, 
patliognomonic  for  their  recurrent  character. 

The  smaller  foci  may  be  healed  quite  rapidly,  by  progressive 
resorption  of  the  disorganized  tissue — some  of  them  leaving  be- 
hind a  thick  scar,  colored  yellowish  brown  by  a  deposit  of  pig- 
ment. If,  on  the  other  hand,  they  are  larger,  a  zone  of  reactive 
inliammation  is  soon  formed,  which  first  x)rovokes  a  capsulation 
of  the  portion  destined  to  destruction,  and  then,  by  destructive 
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suppuration,  a  loosening  and  progressive  softening  of  tlie  seques- 
trium,  up  to  its  complete  liaidilication.  The  more  this  is  dis- 
solved into  a  mass — always  becoming  more  fluid,  and  Anally 
completely  puriform, — so  much  the  nearer  is  the  danger  that  the 
corresponding  peritoneal  coating  will  be  sympathetically  in- 
fected, and,  by  simple  conduction,  a  fibrino-purulent  peritonitis 
will  be  developed.  Sometimes  this  becomes  rapidly  diffuse  ;  at 
other  times  it  remains  limited  to  the  spleen  and  the  neighboring 
parts,  but  can  easily  attack  the  pleura  of  the  left  side,  and  thus 
give  rise  to  new  complications. 

The  danger  of  peritonitis  becomes  greater  and  more  immediate 
if  that  portion  of  the  capsule  closing  the  cavity  of  the  abscess  is 
involved  as  a  whole  in  the  decay  ;  for  then  a  most  active  perito- 
neal exudation  must  follow  close  upon  the  perforation  of  the 
sack,  and  any  discharge  of  its  puriform  contents  into  the  cavity 
of  the  abdomen.  Even  in  the  more  favorable  case  of  a  purulent 
effusion  remaining  capsulated,  new  complications  threaten  in  the 
gradual  suppuration  of  the  diaphragm,  with  final  perforation. 

According  to  Ponfick's  view  an  embolic  origin  of  this  peculiar 
splenic  affection  is  not  to  be  thought  of  in  the  ordinary  sense — 
that  is,  from  migrating  portions  of  valves  or  thrombi. 

In  no  single  case  has  an  endocarditis  or  any  other  source  for 
the  displacement  of  emboli  been  proved.  Ponfick  found  the 
splenic  artery  and  its  larger  branches  completely  permeable  into 
the  deposit.  On  the  other  hand,  there  were  often  found,  in  the 
splenic  veins  leading  from  the  deposit,  thrombotic,  obstructive 
masses  of  not  very  recent  origin.  Although  it  can,  of  course,  be 
assumed  that  these  were  developed  secondarily,  originating  in 
the  capillary  thrombi,  yet  the  other  possibility  should  not  be  over- 
looked, that  a  venous  thrombosis  may  have  occurred  primarily, 
and  that  such  an  event  may  have  caused  the  hemorrhagic  infarc- 
tion of  the  region  of  tissue  lying  behind  and  belonging  to  it. 
Since  Cohnheim  has  directly  examined  the  infarctions  under  the 
microscope,  and  followed  out  the  individual  phases  of  this  com- 
plicated phenomenon,  both  independently  and  in  their  causal 
connection  with  each  other,  we  are,  as  has  been  already  mentioned 
above,  clearly  informed  as  to  the  mechanical  basis  of  such  a  com- 
mon final  effect.    The  suggestion  whicli  Ponfick  first  made  free 
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^^se  of— that  the  hemorrhage  which  causes  the  infarction  arises 
from  the  intrusion  of  Obermeier's  fibrillcB  into  the  splenic  pulp, 
and  thus,  although  in  another  sense,  has  its  origin  in  embolism — 
has  so  far  found  no  support  in  facts. 

The  much  rarer,  arterial  circumscribed  diseases  of  the  spleen 
were  found  in  five  per  cent,  of  all  the  cases;  in  recurrent  fever 
they  are  always  found  within  the  follicular  tissue,  sometimes  in 
such  abundance  that  the  dark  background  appears  sprinkled 
with  them  ;  at  other  times  they  are  limited  to  a  comparatively 
small  section  of  the  organ,  which  corresponds  to  the  distribution 
of  some  particular  artery.  Unlike  the  foci  of  the  venous  terri- 
tory, they  occur  in  the  form  of  small,  dull  white  or  more  yellow- 
ish spots  and  stripes,  which  include  sometimes  only  a  part,  some- 
times the  whole  extent  of  the  section  of  the  affected  follicle.  As 
Pontick  has  very  clearly  shown,  even  in  the  latter  case,  their  size 
only  exceptionally  exceeds  that  of  a  pin's  head;  but  soon  the 
color  becomes  more  and  more  yellowish,  the  tissue  looser,  like 
pus,  and  in  the  centre  can  be  seen  a  little,  irregularly  bordered 
cavity.  AVhether  the  pulp  directly  meets  the  inflammatory  tis- 
sue, or  whether  a  layer  of  gray  follicular  tissue  still  remains 
between  them,  the  neighborhood  is  always  free  from  secondary 
inflammatory  appearances. 

Tile  microscopic  examination  of  these  diseased  spots  seated  in 
the  Malpigliian  corpuscles  taught  Ponflck  that,  in  all  the  places 
thus  altered,  an  increased  accumulation  of  tlie  same  small  lym- 
phoid elements  is  found  as  is  normally  present  in  the  follicular 
tissue.  The  opaque,  dirty  white  or  whitish  yellow  color  is  ex- 
plained by  the  irritation  of  these  cells ;  and  the  cavity  in  the 
centre  by  their  complete  separation,  occurring  in  the  further 
progress  of  degeneration.  In  the  later  stages,  beside  these  small 
cells,  much  larger  forms  show  themselves,  which  are  distinguished 
by  their  richness  in  large  and  small  fat-granules.  These  are 
situated  partly  in  the  true  follicular  tissue,  partly  in  the  adven- 
titia  of  the  artery.  Ponflck  is  so  far  of  the  opinion  that  we  have 
here  to  do  with  inflammatory  softening. 
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Symptoms  and  Diagnosis. 

For  the  most  part  the  symptoms  of  inflammation  of  the  spleen 
are  so  obscure  that  a  positive  diagnosis  can  hardly  be  made. 
Mistakes  arising  from  other  morbid  processes  certainly  form  the 
basis  of  the  symptomatology  of  the  older  pathology.  For  the 
sake  of  completeness  I  will  begin  with  a  sketch  of  the  disease  as 
it  was  formerly  drawn. 

After  previous  chills  and  sometimes  rigor,  as  in  most  inflam- 
mations, a  feeling  of  heaviness,  fulness,  and  pain  shows  itself  in 
the  left  side,  which  reaches  upward  to  the  left  shoulder,  and  is 
increased  by  all  pressure  and  cough ;  sometimes  the  patient  is 
affected  with  thirst,  nausea,  dry  cough,  and  other  febrile  symp- 
toms ;  hfematemesis,  fainting,  or  pain  on  breathing  are  sometimes 
observed,  but  are,  however,  seldom  connected  with  the  simple 
form  of  this  disease.  In  many  cases  the  disease  reaches  a  crisis 
by  a  bleeding  from  the  nose  or  the  stomach,  by  a  copious  sedi- 
ment in  the  urine,  by  the  return  of  piles  or  the  menses,  and  some- 
times by  a  profuse  lochial  flow.  In  very  severe  cases  of  splenitis, 
such  as  rapidly  produce  the  complete  destruction  of  the  splenic 
tissue,  persistent  vomiting — often  accompanied  by  the  evacuation 
from  the  stomach  and  bowels  of  a  grumous,  coagulated  blood — 
is  a  characteristic  appearance. 

According  to  Marcus,  the  symptoms  vary  as  one  or  another  part  of  the  spleen  is 
specially  afFected;  if  the  lower  and  anterior  part  is  particularly  inHamed,  the  hard- 
ness and  swelling  can  sometimes  be  felt  on  the  left  side,  beneath  the  short  ribs.  The 
pains  shoot  downward  towards  the  back  and  kidneys.  If  the  upper  part  of  the 
spleen  is  more  inflamed,  where  the  stomach,  the  diaphragm,  or  even  the  heart  itself 
sympathize,  we  find  oppression,  anxiety,  cough,  nausea,  vomiting,  sighing,  and 
fainting. 

AVe  must,  unfortunately,  confess  that  the  medical  progress  of 
late  decades  has  completely  wiped  out  this  picture  of  the  disease, 
but,  on  the  other  hand,  has  substituted  no  other  characteristic 
symptoms  of  inflammation  of  the  spleen.  The  shrewdest  and 
most  scientific  physicians  must  confess  that  they  have  found  at 
autopsies  extensive  inflammatory  processes,  and  even  large 
abscesses  of  the  spleen,  where  in  life  not  a  single  symptom  has 
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attracted  attention  thereto.  Where  suspicion  of  inflammation 
of  the  spleen  is  aroused,  an  attempt  should  be  made  to  obtain 
proof  of  it  by  finding  the  following  changes : 

I.  Pain  in  the  splenic  region. 

I  have  already  mentioned,  in  the  general  part  of  this  treatise, 
that  actual  pain  only  occurs  in  diseases  of  the  spleen  when  the 
serous  envelope  is  changed  ;  even  in  the  ordinary  wedge-shaped 
inflammation,  or  in  abscesses,  it  may  remain  absent  so  long  as 
secondary  peritonitis  does  not  occur.  Strong  pressure  or  per- 
cussion in  the  splenic  region  usually  excites  pain  in  sucli  cases, 
before  any  complaint  is  made  of  spontaneous  pain.  Radiation 
of  the  pain  towards  the  left  shoulder  and  half  of  the  thorax  is 
very  rare. 

II.  Evident  enlargement  of  the  spleen  cannot  be  considered  a 
constant  symptom  of  its  inflammation  ;  it  is  dependent  on  the 
number  and  size  of  the  inflammatory  foci.  The  increase  of 
volume  produced  by  simple  inflammation  is  seldom  more  than 
double  the  normal  size  (Bamberger).  If  a  portion  of  the  enlarged 
spleen  can  be  felt,  it  appears  harder  and  more  resistant,  without 
reaching  the  high  degree  of  resistance  observed  in  chronic  tumors. 
When  the  splenic  tissue  is  already  changed,  the  demonstration 
of  an  added  inflammation  is  generally  much  easier  than  when  the 
organ  is  completely  normal.  I  observed  in  one  patient  with 
splenic  leucaemia,  frequently  repeated  febrile  attacks,  which  de- 
pended on  inflammatory  processes  in  the  spleen,  for  after  each 
febrile  attack  a  distinct  increase  of  the  size  of  the  spleen  could 
be  shown.  This  opinion  was  afterwards  shown  to  be  correct  by 
the  autops}''. 

III.  Febrile  symptoms  belong  only  exceptionally,  as  in  the 
case  mentioned  above,  to  splenitis  alone,  and  then  assume  the 
character  of  an  inflammatory  fever.  They  are  usually  entirely  or 
partly  dependent  on  the  original  disease,  the  endocarditis,  or 
other  pyaemia,  and  have  little  value  for  diagnosis.  If  the  inflam- 
mation of  the  spleen  has  gone  on  to  suppuration,  then,  as  a  rule, 
the  characteristic  rigors  make  their  appearance,  and  the  fever 
assumes  the  so-called  hectic  character;  the  patients  usually 
emaciate  rapidly;  severe  sweats,  oedema,  slight  icterus,  and  diar- 
rhcEa  make  their  appearance.    Kernig  describes,  as  favoring  the 
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probable  diagnosis  of  splenic  abscess,  after  previous  recurrent 
fever,  a  remittent  fever,  progressing  with  moderate  temperature, 
and  marked  morning  remissions,  with  persistent  splenic  dulness. 
Among  400  cases  of  recurrent  fever  he  has  seen  5  splenic  abscesses; 
Zorn,  among  600  cases,  only  1. 

Only  very  rarely  can  the  splenic  abscess  be  recognized  as  a 
fluctuating  tumor  felt  externally.  Its  diagnosis  is  problematic, 
even  when  pya3mic  appearances  are  present,  since  the  same 
symptoms  can  be  produced  by  purulent  inHammation  of  other 
organs  which  are  inaccessible  to  phj^sical  examination.  They 
can  only  be  referred  to  the  spleen  when  severe  pains  in  the 
splenic  region,  together  with  gradually  increasing  splenic  dulness, 
can  be  clearly  determined.  The  difficulty  of  diagnosis  is  so  very 
great,  because  the  symptoms  of  splenic  abscess  are  so  little  char- 
acteristic and  constant.  It  should  be  mentioned  that  splenic 
abscesses  have  existed  for  a  long  time,  during  several  years, 
without  any  symptoms.  All  at  once  their  course  may  be  modi- 
fied by  the  signs  of  perforation.  If  the  abscess  breaks  into  the 
abdominal  cavity,  death  follows  either  immediately  or  with  the 
phenomena  of  a  very  acute  peritonitis. 

Rupture  into  the  stomach,  with  the  discharge  of  bloody  pus, 
by  vomiting  and  stool,  has  been  comparatively  often  observed. 

Coz6  found  at  an  autopsy  the  spleen  firmly  connected  with  the  stomach,  form- 
ing a  sac  with  walls  six  lines  thick,  filled  with  purulent  fluid  and  lumps  of  blood, 
in  connection  with  the  cavity  of  the  stomach  by  means  of  quite  a  large  opening  at 
the  place  of  adhesion.  Rupture  into  the  colon  has  been  seen  by  Jacquinelle  and 
Grottanelli,  both  cases  terminating  fatally.  Heusinger  saw,  in  two  cases,  the  dis- 
charge take  place  through  the  kidneys.  Grottanelli  observed  the  case  of  a  man 
who  had  an  enlargement  of  the  spleen  remaining  after  several  attacks  of  intermit- 
tent fever,  and  suffered  from  hectic  fever,  night  sweats,  and  petochiaj.  In  a  quarrel, 
the  patient  received  a  blow  in  the  left  side,  the  growth  rapidly  began  to  disap- 
pear, while  a  thick,  stinking  mass  was  discharged  with  the  urine  with  great  pain. 
The  urine  consisted  chiefly  of  a  dark  gray,  partly  blackish  mass,  and  was  so  thick 
that  it  seemed  like  the  intestinal  discharges  of  little  children.  This  evacuation 
lasted  three  weeks.  The  patient  recovered,  and  seven  years  after  was  perfectly  well. 

If  the  pus  discharged  from  the  splenic  abscess  is  capsulated 
in  the  neighborhood  of  tlie  spleen,  the  same  extremely  obscure 
appearances  arise  as  are  observed  in  similar  sacculated  purulent 
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exudations  in  general.  Febrile  symptoms  of  varying  character, 
sometimes  rigors  like  intermittent,  circumscribed  pain,  varying  in 
intensity,  rapid  emaciation,  loss  of  strength,  impairment  of  diges- 
tion, cachectic  appearance,  cedematous  swelling,  point  to  a  deep- 
seated  lesion,  the  exact  position  of  which  can  only  be  shown  with 
certainty  when  the  sac  is  large  enough  and  so  situated  as  to  be 
accessible  to  physical  examination. 

Tills  glance  at  the  symptoms  of  splenic  inflammation  has 
given  us  the  assurance  that  a  certain  diagnosis  can  be  made  only 
when,  after  traumatic  causes  or  in  consequence  of  pyaemia,  and 
especially  when  endocarditis  is  present,  local  and  general  symp- 
toms arise  which  can  be  referred  to  the  spleen.  In  every  case  of 
endocarditis  the  attention  should  be  directed  to  this  organ  from 
the  beginning,  even  when  local  symptoms  do  not  point  to  it. 
This  demand  is  the  more  peremptory  if  sudden  swelling  of  the 
spleen,  dull  pain,  or  tenderness  on  pressure,  arise  in  the  splenic 
region.  The  diagnosis  increases  in  probability  if  metastatic  in- 
flammations of  other  organs  are  developed  at  the  same  time. 
This  is  most  frequently  the  case,  for  reasons  given  above,  in  the 
kidneys  ;  hence,  albuminuria  and  hsematuria  are,  under  such 
circumstances,  very  valuable  signs  for  forming  a  diagnosis  of 
splenitis. 

Prognosis. 

The  fact  that  we  so  often  find  at  autopsies,  cicatricial  depres- 
sions, as  the  remains  of  splenic  inflammation,  shows  that  they 
may  run  a  favorable  course  ;  most  cases  are  betrayed  during  life 
by  no  symptom  which  endangers  life  or  health.  If  suppuration 
occurs,  which  may  happen  in  cases  arising  from  pysemia,  or 
under  unfavorable  circumstances  in  any  case,  or  if  the  process 
ends  with  the  formation  of  putrid  matter,  the  prognosis  is  highly 
unfavorable.  It  has  been  repeatedly  mentioned  that  perforation 
with  general  peritonitis  always  causes  death  ;  and  also,  that  the 
non-perforating  splenic  abscess,  as  well  as  the  sacculated  abscess 
produced  by  perforation,  or  the  opening  into  neighboring  organs, 
although  life  may  continue  for  some  time,  finally  lead  to  death 
by  various  consequences  and  complications. 
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Healing  and  disappearance  of  a  splenic  abscess,  its  opening 
outward  or  inward,  with  favorable  result,  belong  to  the  excep- 
tions. 

Therapeutics. 

The  older  physicians  called  for  very  energetic  treatment  in 
acute  splenitis.  General  bleeding  should  be  employed  so  long 
as  the  inflammatory  pain  was  severe,  provided  that  the  health  of 
the  patient  permitted.  At  the  same  time  mild  laxatives  should 
be  administered  to  diminish  the  inflammatory  activity.  A  co- 
pious application  of  leeches,  followed  by  blisters,  were  suitable 
to  complete  the  treatment. 

At  the  beginning  of  every  recognized  splenic  inflammation 
I  think  that  we  should  chiefly  recommend  the  continuous  appli- 
cation of  ice-bags  to  the  splenic  region,  and  the  evacuation  of 
the  intestinal  canal  by  saline  cathartics.  With  severe  stabbing 
pains  local  bleedings  may  be  emploj^ed.  In  long-continued  dull 
pain,  blisters  or  painting  with  iodine  may  be  used.  Some  of  the 
splenic  remedies  mentioned  above  may  be  used  with  caution. 

The  cure  of  the  original  disease,  the  endocarditis  or  pyaemia 
and  their  symptoms,  is  the  principal  object  of  treatment. 

Acute  Tumors  of  the  Spleen. 

RoTcitansTcy,  Lehrbucli.  1861.  III.  S.  292. — Bamberger,  Krankbeiten  cles  chylopoBt. 
Systems.  1864.  S.  613. —  Griesinger,  Infectionskrankheiten.  1864. — J.  C.  Leh- 
mann,  Ueber  d.  Verlialten  d.  parenchym.  Entziindungen  zu  den  acuten  Krank- 
heiten.  Bibliothek  for.  Laeger.  Jan.  1868.  Schmidt's  Jahrb.  1868.  193.— (9<t- 
tel,  On  Diphtheria.  Volume  I,  of  this  Cyclopicdia,  6l9.—Birch-JIirschfcldj 
Der  acute  Milztumor.  Archiv  fiir  physiol.  Heilkunde.  Bd.  XIII.  1872.  S. 
389.— iV.  Friedreich,  Der  acute  Milztumor  und  seine  Beziehungen  zu  den 
acuten  Infectionskrankheiten.  Volkmann's  Vortriige.  Nr.  75.— Trojanowsly, 
Centralblatt  fiir  die  med.  Wissenschaft.  Nr.  53.  1871.  S.  842.— Dr.  A.  Weil, 
Ueber  das  Vorkommcn  des  Milztumors  bei  frischer  Syphilis.  Deutsches 
Archiv  fiir  klin.  IMcdicin.  XIII.  3.— Po;?/?^-,  Ueber  die  Schicksale  koruiger 
Farbstoffc  ini  Organismus.  Virchow's  Archiv.  XLVHI.  —  C.  E.  Iloffmnnn, 
Untersuchungcn  tiber  die  path.  anat.  Veriindeningen  der  Organe  im  Typhus 
abdom.  Leipzig,  1869.— 5?/7tZ,  Zeitschrift  fiir  Biologic.  1871.  VI.  129.— Wa/- 
deyer,  Virchow's  Archiv.  LII.  S.  64.—^.  Wagner,  Ein  Fall  von  todtlichcr 
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Pilzkrnnkheit.  Festschrift.  Leipzig,  1872. —  IF.  0.  Levle  \mdi  W.  MnelW, 
Drei  Fiille  von  Mycosis  Intest.  etc.  Deutsches  Archiv  fiir  klin.  Medicin,  XII. 
Ba.— Billroth,  Vircliow's  Archiv.  XXIII.  S.  AGO.—Pouf  ck,  Virchow's  Archiv. 
LVI.  S.  533.— X>/-.  Carl  Wenzel,  Die  Marachfieber  in  iliren  ursachl.  Beziehungen 
■vvahrencl  des  Hafenbaues  im  Jahde-Qobiete  von  1858-1809.  Prager  Viretel- 
jahrschrift.  CVIII.  S.  1.  1870.  —  Ponfick,  Anatomische  Studien  iiber  den 
Typhus  rccurrens.  Virchow's  Archiv.  LX.  Bd.— Ueber  die  Wirkung 
des  kalten  Wassers  auf  die  Milz.  Virchow's  Archiv.  LVII.  Bd. —  Virchow,  Die 
Fortschritte  der  Kriegsheilkunde  bes.  im  Gebiete  der  Infectionskrankheiten. 
Berlin,  1874.  A.  Hirschwald. — Bolkin,  Die  Contractilitat  der  Milz  u.  die  Be- 
ziehung  der  Infectionsprocesse  zu  Milz,  Leber,  etc.  Berlin,  1874.  A.  Hirsch- 
wald. 

Frequency.   Anatomical  Appearances.    Mode  of  Origin. 

With  classic  precision  Rokitansky  thus  sketches  the  anatom- 
ical character  of  acute  splenic  tumors:  "Moderate  enlargement 
(three  or  four  fold) ;  a  swollen  appearance  and  feeling  with  tense, 
thin  capsule  ;  sometimes  a  fluctuating  feeling ;  loose,  mushy  con- 
sistence of  the  pulp  while  the  trabecul^e  can  easily  be  torn  ;  dark 
red  color  of  the  pulp  and  hypersemia  ;  often  the  Malpighian  cor- 
puscles are  especially  swollen,  when  they  coalesce  with  the  red 
splenic  pulp  without  definite  boundary." 

Notwithstanding  several  valuable  works,  our  knowledge  of 
the  more  minute  changes  of  the  acutely  enlarged  spleen  is  still 
incomplete.  There  is  nowhere  any  sufficient  statistical  material 
for  the  comparative  size  and  weight  of  the  spleen  in  acute  dis- 
eases.^ What  pathological  anatomy  has  lately  done  for  the 
knowledge  of  certain  kinds  of  tumors  will  be  mentioned  under 
the  proper  heads. 

Acute  splenic  tumors  arise  in  the  course  of  acute  diseases, 

'  Birch-IIirselifeld  has  very  lately  enriched  the  statistics  of  splenic  tumors  on  this 
point  by  a  valuable  contribution  (compare  Tageblatt  der  Breslauer  Naturforscher-Vers. 
1874.  S.  100).  For  determining  the  normal  weight  of  the  spleen,  the  average  weight 
from  sixty  cases  of  accident  and  suicide,  of  the  average  age  of  thirty-seven  j'cars,  was 
found  to  be  150  grms.  (0.20  per  cent,  of  tbe  body-weight).  The  variations  in  weight 
observed  in  splenic  tumors  are  stated  in  the  adjoining  table.  According  to  them,  the 
weight  of  the  spleen  was  most  increased  in  amyloid  degeneration  (848.0) ;  in  the  pyae- 
mic  form  of  puerperal  fever  (331) ;  metastatic  pyremia  (302)  ;  typhoid  (290)  ;  conges- 
tive tumor,  in  cirrhosis  of  the  liver  (290)  ;  variola  hemorrhagica  (291) ;  croupous  pneu- 
monia (217), 
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especially  infectious  diseases.  Since  Vircliow,  with  tlie  glance  of 
genius,  recognized  parenchymatous  inflammation  as  such,  in 
which  the  process  calls  forth  no  exudation  between  the  elements 
of  the  tissue,  but  runs  its  course  within  them — the  cells,  taking 
up  a  greater  amount  of  nutriment,  increasing  in  size,  and  be- 
coming hypertropliied ;  the  acute  splenic  tumors  are  also  to  be 
looked  upon  as  parenchymatous  inflammations.  In  many  acute 
diseases,  other  organs  besides  the  spleen  show  similar  parenchy-- 
matous  changes.  A  special  disposition  to  affect  particular  organs 
exists  with  certain  morbid  processes. 

Among  the  infectious  diseases,  the  recent  intermittent  fever 
tumor  holds  the  first  place.  Next  are  the  various  forms  of  typhus, 
in  which  parenchymatous  alterations  of  the  spleen,  the  liver,  the 
heart,  and  the  kidneys,  are  found.  The  spleen  and  kidneys  are 
especially  exposed  to  attack  ;  they  are  affected  sooner  than  the 
liver — the  heart  last  of  all.  In  puerperal  fever,  the  parenchy- 
matous changes  are  observed  as  frequentl}^,  if  not  more  fre- 
quently, than  in  typhus.  The  previous  pregnancy  seems  to  be 
not  without  influence  ;  these  affections  often  reach  a  high  degree, 
so  that  far  advanced  fatty  degeneration  is  found.  In  the  liver, 
the  process  takes  the  form  of  acute  atrophy  with  jaundice.  The 
spleen  shows  on  an  average  a  greater  enlargement  than  in  tj^'phus. 
In  puerperal  fever  it  is  much  of tener  soft  than  hard ;  generally 
entirely  difl9.uent.  The  follicles  for  the  most  part  appear  unusu- 
ally large  and  distinct. 

The  parenchymatous  changes  occurring  during  pregnancy 
appear  to  be  the  consequences  of  the  greatly  changed  composi- 
tion of  the  blood,  rather  than  of  the  anomalies  of  the  abdominal 
circulation  caused  by  this  condition. 

Puerperal  fever  and  pyaemia  are  nearly  related,  and  hence 
we  almost  always  find  in  traumatic  pyaemia  the  parenchymatous 
changes,  especially  of  the  spleen. 

In  malignant,  or  typhoid  jaundice  (icterus  gravis),  the  spleen, 
according  to  Lebert,  was  enlarged  two  or  three  fold,  and  soft- 
ened in  a  third  of  all  the  cases  collected  by  him.  Frerichs  also 
mentions,  as  a  rule,  a  considerable  swelling.  The  spleen  is  usu- 
ally much  enlarged,  but,  with  the  access  of  considerable  gastric 
or  intestinal  hemorrhage,  rapidly  diminishes  again. 
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In  regard  to  diplitlieria,  observations  are  still  much  at  vari- 
ance. Oertel  found  the  spleen  in  some  cases  enlarged,  the  cap- 
sule tense  and  covered  with  extravasations  of  blood,  the  paren- 
clij^ma  dark,  cherry  red,  soft,  and  easily  torn.  The  Malpighian 
bodies  are  indistinct,  or  in  other  cases  enlarged.  Nuclear  hjqjer- 
plasia  has  been  repeatedly  demonstrated  in  the  spleen  by  Buhl. 
On  the  other  hand,  Oertel  found,  in  cases  of  which  the  diphtheria 
ran  its  course  with  a  high  degree  of  blood-poisoning,  the  spleen 
only  slightly  enlarged,  and  its  parenchyma  of  normal  texture 
and  color. 

Among  the  acute  exanthemata,  small-pox  deserves  especial 
mention  ;  like  Friedreich,  I  have  clinically  determined,  in  a  series 
of  cases,  evident  tumors  of  the  spleen  in  the  ordinary  as  well  as 
in  the  hemorrhagic  form  of  variola. 

E.  Wagner  has  demonstrated  lymphatic  new  formations  in  the  liver  and  spleen 
in  variola.  The  splenic  tissue  was  of  nwmal  consistence,  brownish  red,  ansemic, 
containing  very  numerous  grayish  spots,  as  large  as  a  millet-seed,  which  were  shown 
by  microscopic  examination  to  be  lymphatic  new  formations,  situated  especially  on 
the  sheaths  of  the  middle-sized  and  small  arteries,  as  well  as  on  some  of  the  Mal- 
pighian corpuscles  in  connection  with  them.' 

Trojanowsky  has  demonstrated  the  presence  of  considerable 
enlargement  of  the  spleen  in  scarlet  fever  and  measles  ;  he  says, 
however,  that  he  has  only  found  it  in  cases  where  a  second  erup- 
tion followed  a  short  time  after  a  primary  incomplete  outbreak 
of  the  exanthem.  In  Greifswald  scarlet  fever  and  measles  are 
observed  almost  every  winter  ;  in  a  large  number  of  cases  I,  like 
Friedreich,  have  been  able  to  convince  m^'self  that  clinically 
demonstrable  tumors  of  the  spleen  may  be  found  in  most  cases 
of  these  exanthemata,  which  run  a  regular  course  from  the  be- 
ginning. In  epidemic  cerebro-spinal  meningitis  I  have  found 
tumors  of  the  spleen,  as  well  as  parenchymatous  changes  of 
other  organs.  In  acute  miliary  tuberculosis  the  occurrence  of 
the  splenic  tumor  is  almost  constant,  so  that  its  absence  cannot 
be  made  of  much  value  for  the  diagnosis  of  typhoid,  as  was  for- 
merly sometimes  attempted.  The  same  thing  may  be  said  of 
many  other  acute  diseases,  like  coryza,  erysipelas,  pneumonia 


»  Arch,  der  Heilkde.  V.  S.  90.  Schmidt's  Jahrb.  120.  S.  159. 
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(Friedreich).  Weil  lias  lately  succeeded  in  proving  that  the 
spleen  is  affected  in  many  cases  of  syphilis,  even  during  the  ex- 
istence of  the  primary  indui-ation,  before  the  development  of  the 
fii-st  eruption.  As  a  proof  of  their  causal  connection,  he  men- 
tions the  important  fact  that  the  enlargement  of  the  spleen 
diminished  during  an  antisypliilitic  treatment. 

We  are  not  at  present  in  a  position  to  explain  fully  the  mode 
of  origin  of  these  parenchymatous  changes,  and  especially  of  the 
splenic  tumor ;  there  can  be  no  doubt  that  the  cause  must  be 
sought  in  the  blood.  When  one  remembers  how  rapidly  the 
parenchymatous  changes  in  various  organs  are  developed  during 
acute  diseases,  a  sort  of  hint  is  thereby  given  of  the  nature  of  the 
cause. 

According  to  Liebermeister,  the  increased  temperature  is  put 
forward  as  a  peculiarity  common  to  acute  diseases ;  certainly, 
the  abnormally  warm  blood,  when  brought  in  contact  with  the 
tissues,  must  cause  many  changes  in  them.  Many  facts  indicate, 
however,  that  the  excessive  rise  of  temperature  is  not  the  only 
cause  upon  which  the  anatomical  changes  depend.  Our  know- 
ledge of  these  processes  has  been  advanced  by  the  study  of  acute 
poisoning,  as  by  phosphorus  and  arsenic,  and  of  the  action  of 
the  biliary  salts  ;  just  as  in  poisoning  by  these  agents,  we  must, 
in  infectious  diseases  and  other  acute  processes,  look  upon  poi- 
sonous material  contained  in  the  blood  as  the  cause  of  the 
changes  of  the  parenchymatous  organs.  All  acute  diseases  in 
which  such  poisonous  materials  are  met  with  in  large  proportion 
are  probably  to  be  looked  upon  as  infectious  diseases.  As  regards 
the  precise  way  in  which  the  anatomical  changes  in  the  elements 
take  place,  whether  the  poisonous  material  acts  upon  them  as  an 
irritant,  or  influences  their  nutrition  in  some  other  manner,  no 
definite  opinion  can  be  given  at  present.  We  are  not  justified  in 
giving  up  the  older  view  according  to  which  these  anatomical 
changes  are  considered  acute  irritative  processes. 

Why  the  spleen  should  be  so  prominently  involved  in  infec- 
tious diseases  may  be  explained  from  its  anatomical  arrange- 
ment. The  size  of  the  splenic  artery,  as  well  as  its  distribution, 
favors  the  invasion  of  infectious  materials  ;  and  besides,  these 
are  probably  detained  longer  than  in  other  organs,  by  the  pecu- 
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liar  conditions  of  tlie  circulation  in  the  spleen,  as  we  may  con- 
clude from  Ponficlv  s  admirable  inquiries  on  the  behavior  of 
granular  coloring  matters  in  the  organism. 

Birch-Hirschfeld  has  attempted  the  solution  of  the  problem 
by  experiments  on  the  infection  of  rabbits  with  putrid  blood,  in 
which  he  had  demonstrated  the  presence  of  micrococci. 

On  the  introduction  into  the  blood  of  considerable  quantities  of  fluid  containing 
micrococci,  these  minute  organisms  were  first  taken  up  by  the  white  corpuscles  in 
considerable  numbers.  After  the  lapse  of  a  certain  time,  the  duration  of  which  pro- 
bably depended  upon  the  quantity  injected,  an  increase  of  the  free  cocci,  steadily 
progressive  until  death,  was  observed.  The  spleen  retained  in  its  pulp-cells  a  por- 
tion of  the  micrococci,  and  when  their  number  was  considerable,  a  distinct  swelling 
of  the  organ  appeared.  When  putrid  fluids  were  injected  into  serous  cavities, 
Birch-Hirschfeld  observed  a  local  inflammation,  from  which  the  animal  sometimes 
died  before  micrococci  were  taken  into  the  blood  in  large  numbers.  In  these  cases 
no  swelling  of  the  spleen  took  place.  This  experiment  explains  why  we  do  not  find 
tumors  of  the  spleen  in  all  cases  in  man  where  an  infection  of  the  system  is  assumed. 

According  to  the  results  of  these  experiments,  the  examina- 
tion of  tumors  of  the  spleen  in  acute  infectious  diseases  from  this 
point  of  view  is  a  matter  for  further  and  more  accurate  investiga- 
tion than  has  yet  been  made.  Birch-Hirschfeld  has  already 
brought  forward  a  series  of  pathologico-anatomical  cases,  and 
given  special  prominence  to  those  in  which  an  undoubted  myco- 
sis within  the  body  was  observed ;  he  draws,  hence,  the  conclu- 
sion that  in  infectious  diseases  the  micrococci  accumulate  in  the 
spleen,  and  are,  in  part,  taken  up  and  retained  by  the  protoplasm 
of  the  pulp-cells. 

The  cases  of  intestinal  mycosis  thus  far  observed  have  all  dis- 
closed advanced  alterations  of  the  spleen. 

In  the  well-known  case  of  Buhl,  who  demonstrated  in  the  stomach  and  small 
intestine  a  permeation  of  numerous  portions  of  the  mucous  membrane  by  groups  of 
zoogloea,  in  the  submucous  tissue  numerous  fiue-jointed  and  branched  threads  of 
fungus,  and  the  same  in  the  corresponding  varicose  lymphatics,  all  the  blood  in 
the  body  showed  abundant  isolated  particles,  and  all  the  organs,  including  the  en- 
larged spleen,  were  impregnated  with  isolated  granules.  Waldeyer  published  two 
more  cases  of  intestinal  mycosis,  with  considerable  enlargement  of  the  spleen.  In 
the  splenic  vessels  he  found  an  enormous  quantity  of  very  small  zoogloea  elements. 
In  the  case  of  E.  Wagner  the  spleen  exhibited  the  ordinary  characteristics  of  intense 
hypcrcemia,  and  numerous  small  hemorrhages ;  fungi  were  not  found  in  it.  Wilhelm 
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Mueller  found  in  a  case  of  intestinal  mycosis,  "  the  splenic  pulp  very  rich  in  many 
nuclcat(;d  cells;  in  the  protoplasm  of  the  pulp-cells,  at  the  bruised-looking  places, 
very  numerous  fine  points,  like  those  of  the  intestinal  pustules;  in  the  fluid  found 
between  the  cells,  besides  colored  and  colorless  blood-cells,  numerous  fine  points, 
together  with  scanty,  small  bacteria,  0.004-0.006  mm.  long.  A  portion  of  the 
venous  epithelium  was  also  impregnated  with  fine,  punctiform  bacteria." 

Willielm  Mueller  made  use  of  his  observations  to  answer — by 
experiments  on  the  infection  of  animals — the  inquiry  previously 
raised  by  Waldeyer  and  Bollinger  as  to  the  relation  of  intestinal 
mycosis  to  charbon  or  the  anthrax  of  animals  (Milzbrand).  In 
these  infected  animals  also  he  found  the  spleen  swollen,  con- 
gested, and  somewhat  fragile ;  the  pulp-cells  large,  in  part 
thickly  pervaded  by  punctiform  bacteria.  In  the  blood  of  the 
splenic  vein,  besides  free  punctiform  bacteria,  a  few  bacterial 
rods.  From  his  inoculation  experiments,  Wilhelm  Mueller  be- 
lieves that  there  is  now  no  sufficient  ground  for  separating  in- 
testinal mycosis  from  the  other  forms  of  charbon. 

As  is  known,  Pollender  and  Brauell  discovered  small  corpus- 
cles in  cases  of  charbon  so  long  ago  as  1855,  which  were  made 
more  generally  known  by  Davaine  under  the  name  of  bacteridia. 
This  last  named  distinguished  observer  also  stated  that  these 
bodies  were  found  in  special  abundance  in  the  spleen. 

The  view  of  Davaine  is  supported  by  Tiegel.  Tiegel  inocu- 
lated subcutaneously  a  rabbit  with  the  splenic  pulp  of  a  slaugh- 
tered cow  ;  the  animal  dying  in  twenty  four  hours,  bacteridia 
were  found  in  the  blood  and  in  the  splenic  pulp.  Gritnm  also 
asserts  that  the  spleen  is  the  headquarters  of  the  bacteria  in 
charbon.  He  found  there  such  a  mass  of  these  organisms  of  the 
most  various  sizes  that  it  was  difficult  for  him  to  study  the  histo- 
logical elements  of  the  organ.  "One  might  often  almost  be  led 
to  think  that  the  spleen  consisted  only  of  trabecul^e,  bacteria, 
and  their  germs,  if  in  some  cases  parts  of  the  spleen  had  not 
remained  comparatively  normal."  He  found  the  bacteria  chiefly 
in  the  spleen  when  the  animal  examined  had  suffered  long  from 
the  disease. 

For  the  traumatic  diseases,  especially  pysemia  and  septicae- 
mia, the  near  relation  to  putrid  infection  has  been  often  insisted 
npon  already,  and  an  important  role  in  the  development  of  these 
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diseases  has  been  assigned  to  the  little  organisms  sometimes  called 
micrococci,  sometimes  bacteria,  sometimes  monads,  by  von  Reck- 
linghausen, Klebs,  Hueter,  and  Waldeyer.  In  an  address  upon 
the  progress  of  military  surgery,  especially  in  the  department  of 
infectious  diseases,  delivered  at  Berlin  on  the  2d  of  August,  1874, 
on  the  anniversary  of  the  foundation  of  tlie  medical  school  for 
military  surgeons,  Vii"chow  discusses  this  question  thoroughly. 

In  an  enlarged  spleen  of  pyremia,  examined  a  short  time  after  death,  Birch- 
Hirschfeld  found  enlargement  of  the  pulp-cells,  and  micrococci  within  them.  The 
same  observer  also,  during  an  epidemic  of  puerperal  fever,  which  is  known  to  have 
the  greatest  similarity  to  those  surgical  diseases,  was  able  to  confirm  the  former  ob- 
servations of  "Waldeyer.  In  three  cases,  which  he  was  fortunate  enough  to  be  able 
to  examine  from  one-half  an  hour  to  two  hours  after  death,  he  found  in  the  blood 
free  micrococci,  both  isolated,  in  the  chain  form,  and  in  little  masses ;  besides 
these,  increased  white  blood-cells,  which  also  contained  them.  The  spleen  in  all 
three  cases  was  considerably  enlarged,  its  tissue  moderately  soft,  containing  hemor- 
rhages, alternating  with  paler  spots.  In  all  three  cases  there  was  swelling  of  the 
pulp-cells,  which  also  contained  micrococci,  and  upon  tearing  up  portions  of  the 
spleen,  the  fluid  added,  which  had  been  jireviously  examined,  also  contained  them 
in  large  quantities.  Since  Birch-Hirschfeld  was  not  able  to  establish  the  last  con- 
ditions in  all  the  cases  which  he  examined,  he  thinks  he  has  a  right  to  assume  that, 
in  patients  who  died  with  splenic  tumor,  the  infectious  material  was  early  intro- 
duced into  the  mass  of  the  blood ;  while  in  others  the  infection  advanced  more  in 
the  lymphatic  circulation,  and  the  blood  was  reached  only  at  a  later  period. 

In  only  one  case  of  hemorrhagic  small-pox  Birch-Hirschfeld 
examined  the  spleen  fresh  enough  to  attach  much  importance  to 
the  result.  It  differed  from  the  condition  of  the  septicemic  tu- 
mor only  by  the  circumstance  that,  besides  the  single,  punctiform 
elements,  a  considerable  number  of  rod-like,  jointed  elements 
was  present  in  the  spleen. 

In  typhoid  the  splenic  enlargement  is  an  almost  constant 
symptom,  but  a  special  demonstration  of  its  anatomical  condi- 
tion is  wanting.  Billroth  found  the  venous  sinuses  of  the  ty- 
phoid spleen  only  moderately  distended,  the  capillaries  and 
arteries  not  dilated.  In  the  veins  large  cells  (the  largest  of 
from  0.04  to  0.06  mm.  in  diameter),  containing  from  two  to  six 
granules,  occurred  in  much  larger  number  than  in  the  normal 
spleen  ;  the  venous  epithelium  was  not  visibly  altered,  the  Mal- 
pighian  corpuscles  were  compressed  and  j^oor  in  cells.  Circum- 
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scribed  foci  of  newly  formed  cells  could  not  be  demonstrated  in 
the  pulp  tissue  ;  whether  the  cells  of  the  pulp  in  general  were 
enlarged  is  not  stated  ;  while  Billroth  remarked  in  the  pyaeniic 
splenic  tumor  a  slight  enlargement  of  all  the  cellular  elements. 

C.  E.  E.  noffraanu '  has  carefully  measured  the  spleen  in  typhoid  181  times. 
He  refers  the  increase  of  the  cellular  splenic  elements  to  a  proliferation  of  the 
original  lymph-ceils. 

Accurate  observations  on  the  splenic  tumor  in  typhus  exan- 
thematicus  are  up  to  the  present  time  wanting. 

In  recurrent  fever  the  condition  of  the  spleen  has  been  more 
thoroughly  studied.  This  has  a  special  interest  of  its  own  since 
Obertneier  discovered  peculiar  formations,  endowed  with  inde- 
pendent movement,  within  the  circulation  of  living  patients  with 
recurrent  fever.  As  is  known,  this  observer  has  also  proved  that 
the  presence  of  these  formations  in  the  circulation,  on  the  one 
side,  and  the  beginning,  as  well  as  the  duration  of  the  attack,  on 
the  other,  constantly  coincide,  and  thus  very  probably  stand  in 
the  relation  of  cause  and  effect.  We  thus  have  given  us,  not 
only  a  contribution  to  a  mechanical  theory  of  the  fever,  but  a 
possibility  of  explaining  the  origin  of  the  splenic  tumor. 

The  St.  Petersburg  epidemics  had  already  called  out  a  series 
of  works  which,  in  part,  treated  very  thoroughly  of  the  patho- 
logical appearances  of  recurrent  fever  (Herrmann  and  Kuettner, 
Zorn),  and  also  gave  special  attention  to  the  changes  of  the 
spleen  (Kernig). 

Very  recently  our  knowledge  of  the  splenic  tumor  occurring 
in  recurrent  fever  has  been  essentially  advanced  by  Ponfick's 
anatomical  studies.  They  proved  that  the  splenic  affection 
forms  a  constant  condition,  besides  which  we  have  certain 
changes  of  the  osseous  marrow  and  of  the  blood,  also  of  the  liver 
and  kidneys,  and  finally  of  the  muscles,  especially  of  the  heart. 

According  to  Ponfick,  the  diffused  disease  of  the  spleen  is 
never  wanting  in  recurrent  fever.  It  betrays  itself  by  consider- 
able enlargement,  which  is  always  greatest  during  an  attack, 
and  sometimes  reaches  a  degree  which  is  never  heard  of  except 


'  Untersuchungen  iiber  dio  pathol.-anat.  Veranderungen  der  Organe  beim  Abdomi- 
naltyphua.  Leipzig,  1869. 
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in  leucgemia.  The  increase  of  size  affects  the  organ  in  all  direc- 
tions ;  the  weight  is  considerabl}^  increased,  the  capsule  dense 
and  shining,  the  tissue  softer  than  normal,  but  not  diffluent ;  the 
pulp  dark,  bluish  red,  swelling  out  strongly  on  section  ;  the 
follicles  moderately  enlarged,  often  effaced— their  color  chiefly 
gray,  sometimes  pure  white  or  more  yellowish  ;  in  the  later 
stages  they  again  stand  out  more  sharply,  as  the  shrinking  of 
the  pulp  advances.  Even  four  weeks  after  the  last  attack  a  dis- 
tinctly recognizable  enlargement  of  the  organ  is  always  present. 
The  type  of  the  simple  recurrent  tumor  corresponds,  according 
to  Ponfick,  so  completely  in  every  respect  to  that  of  typhoid, 
that  he  doubts  whether  it  would  be  possible  to  distinguish  two 
such  spleens  from  each  other.  This  swelling  of  the  pulp  de- 
pends, as  is  usual  in  acute  splenic  tumors,  upon  two  factors : 
first,  the  great  engorgement  of  the  vessel,  and,  secondly,  a  very 
copious  increase  of  the  cellular  elements,  among  which  large 
forms,  containing  many  granules,  occur  in  special  abundance, 
which  stand  in  immediate  local  relation  to  the  cavernous  veins. 

Starting  from  his  results  obtained  by  experiment  upon  the 
transit  of  fine  particles  suspended  in  the  blood  into  the  cells 
of  the  pulp-tissue,  Ponfick  took  great  pains,  in  his  anatomical 
studies  on  recurrent,  to  find  again  in  the  pulp-cells  of  the  spleen 
the  thread-like  bodies  discovered  by  Obermeier.  For  this  pur- 
pose he  chose  chiefly  such  cases  as  died  during  the  attack. 
Although  Ponfick  never  succeeded,  either  at  this  or  any  other 
stage  of  the  disease,  in  demonstrating  their  presence  in  the  paren- 
chyma of  the  spleen,  yet  he  cannot  give  up  the  belief  that  they 
are  actually  hidden  in  the  pulp-cells.  Ponfick  thinks  that  no 
one  need  be  astonished  at  the  previous  negative  result  of  his 
labors  who  has  once  perceived  with  his  own  eyes  the  deceptive 
minuteness  of  these  threads,  since  the  difficulty  of  bringing  these 
delicate  structures  to  view  is  not  unfrequently  great  enough 
even  in  the  blood-plasma.  Since  the  much  coarser  granules  of 
the  cell  conceal  and  overshadow  them,  Ponfick  fears  that  their 
demonstration  in  the  pulp-cells  will  not  generally  be  reached,  so 
long  as  no  characteristic  reagent  has  been  found. 

A  material  progress  in  the  knowledge  of  acute  splenic  tumors 
was  made  when  Ponfick  demonstrated  other  abnormal  elements 
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in  the  pulp-cells.  He  first  found  therein  red  blood-corpuscles, 
which,  according  to  the  stage  of  the  disease,  were  fresh  or  in  the 
various  stages  of  regressive  metamorphosis.  Besides  these  pulp- 
cells,  containing  partly  blood-corpuscles,  partly  pigment,  which 
are,  indeed,  found  in  smaller  numbers  in  the  whole  series  of 
acute  diseases,  especially  the  infectious,  he  found  others  similarly 
formed,  of  a  peculiar  character  ;  they  were  distinguished  by 
containing  a  greater  or  less  number  of  fat-granules  and  globules, 
usually  of  considerable  size,  and  reminded  one  exactly  of  granu- 
lation-cells. These  forms  are  found,  although  by  no  means  in  so 
distinct  development  and  in  such  numbers,  in  other  infectious 
diseases  of  the  most  various  character;  hence,  Ponfick  did  not 
consider  their  mere  presence,  but  their  abundant  accumulation, 
as  something  peculiar  to  recurrent  fever. 

Precisely  the  same  granular  cells  can  also  be  constantly 
found  in  the  splenic  and  portal  veins,  and  their  quantity  usually 
stands  in  a  definite  proportion  to  a  general  enlargement  of  the 
spleen  and  to  the  richness  of  the  pulp  in  the  same  elements. 
The  fatty  nature  of  the  granules  of  each  granulation-cell  is 
clearly  shown  by  chemical  tests,  since  they  disappear  if  ether  is 
allowed  to  act  for  some  time  upon  fine  fragments  hardened  in 
alcohol.  These  same  large  granulation-cells  Ponfick  has  demon- 
strated in  specimens  of  blood  which  were  taken  during  life  from 
any  vein  of  the  greater  circulation.  In  well-marked  cases  they 
were  found  in  every  specimen,  sometimes  in  great  numbers.  The 
presence  of  these  large  cells  in  the  blood— a  proof  of  its  con- 
tamination with  formed  organic  matter— is  considered  by  Pon- 
fick, like  the  presence  of  Obermeier's  filaments,  as  a  phenom- 
enon pathognomonic  of  recurrent  fever. 

Besides  the  general  enlargement,  and  the  anomalies  of  the 
pulp  connected  therewith,  as  well  as  the  consequent  affection  of 
the  portal,  as  compared  with  the  general  circulation,  recurrent 
fever  not  unfrequently  gives  rise  to  circumscribed  diseases  of  the 
spleen  which  may  be  considered  pathognomonic.  We  may  dis- 
tinguish foci  of  the  arterial  and  of  the  venous  tracts,  which  have 
been  already  minutely  described  in  another  place. 

Ponfick  has  rendered  a  further  service  in  the  study  of  acute  splenic  tumors  by 
carefully  studying  the  clianges  of  the  osseous  marrow  occurring  in  connection  with 
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them.  In  twenty-one  bodies  of  patients  dead  of  recurrent  fever,  examined  for  tliis 
purpose,  he  found  more  or  less  clearly  marked,  constant,  generally  microscopic 
clianges  of  the  whole  structure  of  the  marrow,  but  in  six,  that  is  in  about  30  per 
cent,  of  the  bodies,  gross  anatomical  anomalies  in  tlie  form  of  discrete  foci,  some  of 
them  of  considerable  size. 

The  first,  which  generally  affected  diffusely  the  whole  mass,  could  be  studied  in 
their  most  extreme  develojjment  in  the  spongy  bones,  sternum,  ribs,  and  vertebra. 
In  these  places  they  were  not  visible  to  the  naked  eye,  but  were  so  in  the  marrow  of 
the  long  bones,  especially  in  the  diaphysea.  In  advanced  degrees  of  the  affection  of 
the  marrow  they  are  sharply  marked  off,  even  to  their  finer  ramifications,  as  clialk- 
white  lines,  resembling  the  delicate  filaments  and  cords  which  cross  the  cavities  in 
softened  spots  of  tlie  brain.  Just  as  in  tlie  latter  region,  so  in  the  present  case,  the 
characteristic  color  depends  upon  a  multitude  of  large  granular  cells  and  free  fat 
granules  embedded  in  the  adventitia,  which  surround  the  vessel  itself  like  an  opaque 
sheath;  besides  this,  just  as  in  the  spleen,  the  muscular  fibres  of  the  middle  coat, 
especially  of  the  small  arteries,  are  the  seat  of  a  thick  accumulation  of  fat  granules, 
which  continues  as  far  as  the  capillary  wall.  The  tissue  in  the  immediate  neigh- 
borhood of  tlae  vessels  is  not  spared;  we  find  here  also,  between  the  large  fat  cells, 
single  granulation  globules,  and  here  and  there  small  masses  of  fatty  granulation. 

The  limited  affections  in  the  medullary  tissue  are  not,  like  those  in  the  spleen,  to 
be  referred  to  hemorrhagic  infarctions;  their  whole  appearance  is  against  such  a 
theory,  especially  their  color  and  their  position  in  the  deep  portion  of  the  medullary 
cavity,  and  in  particular  the  absence  of  every  trace  of  the  constituents  of  the  blood 
within  the  altered  tissue.  Ponfick  considers  it  a  peculiar  kind  of  softening  which, 
in  this  place,  must  lead  to  destruction  of  the  tissue  the  earlier  that  it  occurs  in  a 
purely  adipose  structure.  The  circumscribed  lesions  of  the  marrow,  discovered  by 
Ponfick  in  recurrent  fever,  are  of  great  importance  from  an  etiological  point  of 
view  in  explaining  the  origin  of  the  various  affections  of  the  bones  after  infectious 
and  acute  diseases. 

Ponfick,  in  the  fifty-sixth  volume  of  Virchow's  Archiv,  has  communicated  numer- 
ous observations  on  the  sympathetic  morbid  alterations  of  the  marrow  in  internal 
diseases  generally,  but  especially  in  typhoid,  intermittent,  pneumonia,  pleurisy, 
pericarditis,  peritonitis,  meningitis,  and  pyoemic  fevers.  It  follows  that  in  these 
severe  constitutional  or  acute  inflammatory  diseases,  all  the  organs  to  which  we 
usually  ascribe  the  most  intimate  connections  with  the  formation  and  destruction 
of  the  blood  are  actively  concerned. 

Intermittent  fever  onght  to  be  more  particular!}^  mentioned 
here  as  a  disease  which  has  a  long  recognized  relation  to  the 
spleen.  The  most  freqnent  of  all  the  tumors  of  the  spleen  is 
found  in  this  disease  ;  it  is  observed  at  every  age,  equallj^  in  both 
sexes,  and  is  sometimes  congenital.  This  last  fact  is  very  impor- 
tant in  regard  to  the  mode  of  origin  of  splenic  tumors.   They  are 
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induced  in  this  case  by  transmission  of  the  malarial  poison  from 
the  maternal  blood  to  the  embryo ;  in  such  children,  attacks  of 
intermittent  fevers  have  been  observed. 

Many  hypotheses  have  been  brought  forward  as  to  the  mode 
of  origin  of  splenic  tumors  in  intermittent  fever.  Piorry,  as  is 
well  known,  considered  the  spleen  the  primary  seat  of  the  dis- 
ease. When  the  view  put  forth  by  Salisbury  (Amer.  Journal 
of  Med.  Sci.,  Jan.,  1866),  that  intermittent  fever  was  caused  by 
a  fungus,  received  currency,  Piorry' s  theory  appeared  justified 
in  a  certain  point  of  view.  If  the  spleen  retained  the  fever- 
causing  organisms,  it  was  eas3''to  suppose  that  the  typical  febrile 
attacks  were  caused  by  a  periodical  emigration  of  the  spores ; 
an  attack  of  fever  would  then  take  place  as  soon  as  the  develop- 
ment of  the  fungi  exceeded  the  capacity  of  the  spleen.  The 
greater  enlargement  of  the  spleen,  which  can  be  determined  be- 
fore the  beginning  of  the  attack,  and  especially  in  the  cold  stage, 
favors  such  a  view.  It  could  then  also  be  explained  why  persons 
who  come  from  a  malarial  district  into  a  region  free  from  fever 
maybe  attacked  with  intermittent  after  months  of  apparent  good 
health.  Such  persons  must  carry  in  their  body  the  material 
which  gives  rise  to  intermittent.  It  needs  no  proof  to  show  that 
its  prolonged  latency  can  be  more  easily  explained  by  its  deposit 
in  a  tissue  than  hy  its  continued  circulation  in  the  blood  (Bircli- 
Hirschfield).  Unfortunately  these  speculations  upon  intermittent 
fever  belong  as  yet  solely  in  the  realm  of  hypothesis ;  neither 
anatomical  inquiry  nor  experiment  have  given  us  any  positive 
starting-point.  A  long  series  of  clinical  observations,  however, 
make  such  a  mode  of  origin  of  the  splenic  tumors  occurring  in 
intermittent  very  probable,  and  the  importance  of  the  subject 
requires  that  some  of  them  should  be  given  more  minutely. 

We  have  obtained,  through  Dr.  Carl  Wenzel,  a  very  valuable 
contribution  for  the  genesis  of  malarial  diseases  and  their  accom- 
panying tumors. 

The  conditions  for  obtaining  statistics  were  very  favorable  during  the  period  of 
twelve  years  which  elapsed  from  the  commencement  of  the  construction  of  the 
harbor  in  the  Province  of  Jahde  in  1858,  to  its  completion  in  1869;  the  demonstra- 
tion tliat  the  temperature  was  the  most  important  factor  in  producing  malaria  was 
of  special  importance.    The  highest  point  of  the  fever  curve  fell  almost  without 
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exception  in  that  month  in  which  the  highest  point  of  the  yearly  temperature  was 
reached.  Cold  put  a  check  to  the  epidemics  in  their  intensity  and  extent.  In  the 
summers,  distinguished  by  a  uniformly  high  temperature,  in  which  the  malaria  was 
particularly  widespread,  the  severe  malarial  affections— the  pernicious  and  remittent 
forms— were  especially  seen.  The  various  modifications  of  the  affections  could  be 
referred  to  a  varying  intensity  in  the  cause  of  the  disease.  The  quicker  types  of 
fever  were  relatively  more  frequent  with  increasing  heat  of  the  weather  than  in  the 
cool  seasons,  while,  corresponding  to  the  diminished  malarial  intensity,  the  slower 
types  of  the  tertians  and  quartans  occurred  specially  in  the  colder  months. 

All  tlie  facts  given  by  Wenzel,  wliich  I  cannot  fully  detail 
liere,  force  us  to  tlie  supposition  that  a  low — that  is,  vegetable 
organism,  is  the  cause  of  malaria.  Prof.  Thomas,  of  Leipzig,  in 
his  excellent  essay  on  intermittent  fever,  has  brought  forward  a 
great  number  of  arguments  for  the  probability  of  such  an  as- 
sumption ;  first  is  the  fact  that  the  morbid  principle,  as  a  rule, 
stands  in  special  relation  to  swampy  soil.  The  fever  has  been 
seen  to  become  frequent  in  certain  localities  where  it  was  before 
unknown,  near  newly-produced  marshes,  while  it  completely  dis- 
appeared when  the  marsh  was  redeemed,  and  returned  again  when 
stagnation  of  the  water  again  took  place.  Damp  places  are  gen- 
erally a  home  for  malaria,  hence  intermittent  fever  abounds  in 
the  neighborhood  of  rivers,  on  overflowed  land,  on  clay  and 
alluvial  soil.  In  the  marshy  regions,  specially  fitted  for  the  pro- 
duction of  malaria,  we  find  not  only  moisture,  but  also  a  large 
amount  of  organic  and  particularly  vegetable  substances ;  the 
more  their  decomposition  is  favored  by  outward  circumstances, 
the  more  widely  spread  and  intense  is  the  malaria.  The  gases 
arising  from  the  decomposition  of  vegetable  substances  may  be 
of  various  kinds.  They  are  carbonic  acid,  carburet  ted  hj^drogen, 
ammonia,  sulphuretted  and  phosphuretted  hydrogen.  Circum- 
stances under  which  these  gases  arise  in  other  places  are  not  of 
such  a  kind  tliat  their  production  is  regularly  followed  by  that 
of  intermittent  fever,  since  it  is  presumably  not  the  gases  alone 
which  are  active,  but  it  must  be  looked  upon  as  probable  that 
the  lower  organisms  contained  in  the  marshes  have  an  influence. 
Numerous  late  mycological  studies  have  shown  that  these  organ- 
isms specially  thrive  under  conditions  which  we  know  to  favor 
the  production  of  malaria.  Organic  life  flourishes  only  under 
certain  conditions  of  warmth  and  moisture :  its  development  is 
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cliecked  by  too  great  dryness  or  too  great  cold.  Intermittent 
fevers  then  begin  in  our  latitude  witli  the  starting  vegetation, 
sometimes  even  in  February,  but  sometimes  not  until  March.  As 
the  months  go  on  the  heat  increases,  they  entice  from  nature  more 
and  more  abundant  organisms,  and  intermittent  fevers  soon  reach 
their  height.  But  tlie  surface  of  the  earth  is  dried  by  the  July 
sun  ;  notwithstanding  the  favorable  conditions  of  the  earth,  mois- 
ture becomes  less  in  the  soil.  Whenever  showers  in  September 
and  October  supply  the  dampness,  and  evaporation  takes  place 
more  slowly,  if  the  temperature  of  the  soil  is  high  enough  a  new 
period  of  development  may  begin.  With  the  oncoming  of  the 
winter's  cold  the  new  vital  thread  of  vegetation  becomes  inactive. 
In  the  tropics  the  fevers  are  developed  just  at  a  time  when  the 
conditions  favorable  for  the  germs  lying  in  the  soil  begin  to  be 
developed,  not  at  the  time  of  the  inundation,  but  in.the  early  part 
of  the  dry,  or  just  at  the  beginning  of  the  wet  season,  in  which 
the  most  favorable  conditions  of  warmth  and  moisture  are  found. 
Just  according  to  the  degrees  of  dryness  or  of  flood  they  will 
prevail  for  a  longer  or  shorter  time  in  the  various  years.  In  hot 
springs  and  summers,  which  follow  wet  years,  malarial  diseases 
are  most  frequently  observed,  since  the  vigorous  germinating 
processes  aroused  at  such  times  by  the  abundant  moisture  of 
the  soil,  is,  up  to  a  certain  point,  only  increased  by  the  subse- 
quent heat. 

For  the  same  reason  malarial  diseases  are  increased  after 
inundations,  to  recur  of tener  in  years  with  floods  than  in  years 
without  them.  The  greater  moisture  which  remains  after  them 
must  encourage  a  freer  development  of  the  fever  germs.  We 
see  then,  that  only  by  the  cooperation  of  air,  moisture  and 
warmth,  the  soil  plays  its  important  role  in  the  production  of 
malaria,  by  becoming  the  breeding  place  of  innumerable  lower 
organisms  of  a  specific  character. 

The  hypothesis  of  a  miasma  animatum  (Henle)  cannot  there- 
fore at  this  time  be  considered  inadmissible,  merely  because  the 
specific  lower  organisms  have  not  been  found  in  the  blood  or  in 
the  spleen  in  intermittent  fever.  Perhaps  they  are  not  present 
therein  in  very  large  quantities.  Perhaps  it  is  the  lower  organ- 
isms, in  connection  with  the  specific  products  of  decomposition 
VOL.  vin.— 30 
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formed  by  tliem,  which  impress  npon  the  fevers  their  peculiar 
character.  The  disease  seems  to  depend  upon  a  chemical  change, 
which  has  affected  every  part  and  every  cell  of  the  body.  The 
successive  affection  of  the  glands,  intended  for  the  formation  of 
blood  and  lymph,  is  very  striking.  The  reception  of  the  mala- 
rial germs  by  the  blood-corpuscles  in  the  lungs  seems  to  be  the 
first  effect  which  the  infection  produces  ;  then  the  infected  blood- 
corpuscles  are  deposited  in  the  blood-forming  glands  and  pro- 
duce an  enlargement  of  them. 

It  is  generally  admitted  that  the  spleen  shows  the  most  con- 
stant changes  in  malarial  processes,  but  whether  its  affection  is  the 
first  and  most  important  event  of  the  whole  intermittent  process 
is  not  certainly  determined.  The  changes  appear  to  consist  at 
first  of  simple  congestions,  especially  great  fulness  of  the  venous 
vascular  territory.  I  have  had  as  yet  no  opportunity  to  see  a 
recent  intermittent  tumor  in  the  dead  body.  Griesinger  found 
it  after  a  few  attacks,  generally  very  soft,  sometimes  diffluent, 
of  a  dark  gray  to  violet  black  color.  Wedge-shaped  inflam- 
mations of  the  spleen  sometimes  occur  in  such  cases  without 
any  ground  for  assuming  their  metastatic  origin.  According  to 
Wedl,  a  diffuse  exudation  occurs  in  the  parenchyma,  is  usually 
followed  by  hemorrhages  from  the  small  vessels,  and  makes 
itself  manifest  at  a  later  period  by  reddish  brown  pigment,  which 
is  deposited  free  in  the  parenchyma.  According  to  this,  the  acute 
splenic  tumor  of  malaria  is  to  be  looked  upon  as  a  diffuse  paren- 
chymatous inflammation. 

.  As  I  have  mentioned  above,  the  conditions  found  in  acute 
infectious  diseases,  and  in  the  ordinary  forms  of  poisoning,  dis- 
play in  many  points  of  view  a  striking  coincidence,  so  that  we 
are  compelled  to  refer  the  alterations  of  parenchymatous  organs 
in  acute  infectious  diseases  to  the  irritating  action  of  poisonous 
substances  circulating  in  the  blood.  Unfortunately,  pathologi- 
cal chemistry  has  so  far  failed  to  furnish  the  proof  that  chemical 
alterations  of  a  specific  character  take  place  in  infectious  dis- 
eases. We  must,  however,  assume  them,  since  it  is  not  probable 
that  the  course  and  the  symptoms  of  acute  infectious  diseases 
depend  simply  on  the  presence  of  little  organisms  in  the  blood, 
as  corpuscular  particles,  either  from  their  physical  action,  or, 
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perhaps,  from  the  meclianical  irritation  wliich  they  produce  in 
the  parenchyma  of  the  organ.  According  to  my  view,  it  is  the 
lower  organisms,  in  connection  with  the  specific  products  of  de- 
composition formed  by  them,  which  impress  upon  the  fevers  their 
peculiar  character.  For  many  reasons  certain  fluid  materials, 
secreted  by  the  lower  organisms  during  the  time  of  their  life  in 
the  blood,  may  be  looked  upon  as  the  essential  injury. 

The  acute  enlargements  of  the  spleen,  arising  from  simple 
fluxionary  hypersemia  in  derangements  of  menstruation,  are  en- 
tirely different  from  the  tumors  occurring  in  the  acute  infectious 
diseases.  In  the  general  portion  of  this  work  I  have  set  forth 
this  mode  of  origin  of  splenic  tumors.  Fluxionary  hypersemia 
may  also  arise  from  injuries,  inflammations,  and  new  formations. 
Tlie  enlargement  then  usually  takes  place  by  way  of  hemorrhagic 
infarction. 

Symptoms  and  Diagnosis. 

The  phenomena  of  acute  splenic  tumors  are  generally  so  little 
prominent,  that  they  are  completely  concealed  by  the  symptoms 
of  tlie  primary  disease.  Complaints  of  trouble  caused  thereby 
are  seldom  loud;  sometimes  a  dull  pain  is  perceived  in  the 
splenic  region,  which  is  increased  by  pressure,  especially  in  re- 
current fever.  Deep  breathing  is  often  rendered  difficult,  and 
causes  increase  of  the  pain.  If  intense  pains  arise  in  the  course 
of  typhus  or  intermittent,  this  may  depend  upon  the  capsule  of 
the  spleen  having  been  rendered  thick  and  resistant  by  former 
attacks ;  or  upon  the  fact  that  inflammatory  processes,  which 
may  also  occur  in  the  course  of  those  diseases,  have  taken  place 
in  the  spleen  or  its  capsules. 

Since  the  importance  of  splenic  tumors  in  the  diagnosis  of 
infectious  diseases,  and  especially  for  their  early  recognition, 
sometimes  even  in  the  stage  of  incubation,  is  very  great,  all  the 
means  described  in  the  diagnostic  portion  of  this  work  for  the 
discovery  of  enlargement  of  the  spleen  gain  a  special  value. 
Only  rarely  can  an  acute  splenic  tumor  be  discovered  by  inspec- 
tion ;  on  the  other  hand,  one  can  frequently  succeed  in  finding 
It  by  palpation,  especially  if  the  apex  projects  below  the  ribs. 
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Wlien  meteorism  is  present,  the  demonstration  may  become  diffi- 
cult or  impossible,  even  by  percussion.  In  typhoid  the  splenic 
dulness  is  to  be  sought  farther  back  towards  the  vertebral 
column. 

I  have  often  heard  peculiar  murmurs  in  the  recent  tumors  of 
intermittent  fever,  and  once  in  recurrent  fever.  It  is  easy  to 
suppose,  considering  the  great  vascularity  of  the  spleen,  that 
from  pathological  alterations,  such  as  tumors  originating  very 
acutely,  murmurs  might  arise  in  the  splenic  vessels.  I  have 
often  auscultated  the  normal  spleen  in  man,  and  have  never  per- 
ceived a  special  murmur  in  that  region.  Since  it  is  possible  that 
murmurs  existing  in  the  spleen  should  not  be  transmitted  out- 
vi^ard  through  the  abdominal  wall,  I  have  not  neglected,  in  my 
numerous  experiments,  to  auscultate  the  exposed  surface  of  the 
spleen  in  animals  by  means  of  a  stethoscope.  I  learned,  how- 
ever, nothing  special  thereby.  I  further  auscultated  the  spleen 
in  congested  tumors,  which  had  been  caused  by  compression  of 
the  splenic  veins,  and  also  after  its  vessels  had  been  tied,  or  after 
the  nerves  had  been  cut.  In  all  these  cases  I  perceived  noth- 
ing specially  abnormal.  I  have  further  auscultated  a  series  of 
chronic  splenic  tumors,  very  pronounced  leucsemic  spleens,  with- 
out finding  special  murmurs.  That  friction  sounds  can  occur  in 
such  cases  is  a  well-known  fact,  which  I  have  often  confirmed. 

I  heard  for  the  first  time,  in  June,  1871,  a  peculiar  humming 
murmur  in  a  patient  with  intermittent  fever,  during  the  cold 
stage.  I  have  since  succeeded,  in  almost  every  case  of  the  kind, 
in  demonstrating  to  my  students  murmurs  during  the  cold  stage. 
These  murmurs  were  heard,  not  only  in  the  splenic  region,  but 
upward  and  downward  in  the  abdominal  region ;  they  became 
less  in  the  febrile  stage,  and  vanished  completely  during  the 
apyrexia.  Griesinger  has  also  frequently  heard  over  the  spleen, 
in  attacks  of  intermittent  fever,  especially  at  the  beginning  of  the 
febrile  stage,  a  continuous  hum,  or  an  intermittent,  more  blow- 
ing murmur,  like  the  so-called  placental  or  uterine  murmur  of 
pregnant  women,  and  believes  that  it  comes  from  one  of  the  great 
vessels,  especially  the  venous  trunks  of  the  abdomen,  but  hardly 
from  tlie  spleen.  According  to  my  view,  it  owes  its  origin  to  the 
contraction  of  the  splenic  artery,  as  well  as  other  arteries,  during 
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the  cold  stage  of  intermittent.  On  a  dog's  spleen,  outside  of  the 
abdomen,  I  have  heard  precisely  the  same  sound  after  the  admin- 
istration of  large  doses  of  quinia. 

A  consideration  of  the  history  of  the  case,  the  perceptible 
increase  of  the  splenic  growth  on  repeated  examination  ;  the 
greater  sensitiveness  to  pressure— are  generally  sufficient  to  pre- 
vent acute  tumors  of  the  spleen  from  being  confounded  with 
longer  existing  chronic  enlargement. 

Acute  tumors  of  the  spleen  end,  if  the  primary  disease  is  not 
fatal,  in  gradual  return  to  their  normal  conditions  of  size  and 
consistence.  Not  unfrequently  the  enlargement  becomes  chronic, 
especially  after  intermittent  fever  exists  in  this  condition  for 
years,  and  causes  chronic  splenic  cachexia. 

In  rare  cases,  acute  tumors  of  the  spleen  lead  to  a  fatal  result 
by  a  rupture  of  the  distended  organ.  This  disastrous  event  has 
been  observed  in  attacks  of  intermittent  fever  as  well  as  in 
typhus.  Even  at  birth,  hemorrhages  of  the  splenic  veins  may 
take  place  by  pressure  on  the  congenital  tumor.  Rupture  of  the 
spleen  will  be  more  minutely  treated  in  another  place. 

Thera'peuiics. 

Separate  treatment  is  seldom  demanded  for  acute  tumors  of 
the  spleen.  The  means  used  to  combat  the  fundamental  disease, 
usually  contribute  to  the  removal  of  the  tumor  ;  this  is  specially 
true  of  the  treatment  of  typhus  and  intermittent.  My  numerous 
experiments  have  shown  that  quinia  and  cold  water,  besides  their 
antipyretic  action,  have  an  influence  in  contracting  the  spleen, 
so  that  the  application  of  cold  water  to  the  spleen,  combined  with 
the  administration  of  quinia,  is  especially  recommended  in  the 
treatment  of  acute  and  chronic  splenic  tumors. 

I  must,  however,  give  warning  against  the  application  of  the 
cold  douche  to  the  splenic  region  in  typhus.  It  seems  to  have 
too  sudden  an  action  upon  the  typhus  spleen.  The  baths  from 
26°  to  10°  R.,  as  they  are  given  in  my  clinic  in  typhus,  according 
to  the  particular  case,  fulfil  the  double  object  of  reducing  the 
temperature  and  diminishing  the  size  of  the  spleen.  According 
to  the  greater  or  less  decrease  in  volume  in  the  spleen  after  the 
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action  of  cold  water  and  quinine  in  typhus,  each  case  appears 
more  or  less  rapidly  to  take  on  a  favorable  or  unfavorable  action. 

If,  after  the  fever  has  run  its  course,  tlie  tumor,  as  frequently 
happens,  still  remains,  its  transition  into  the  state  of  chronic 
enkirgement  is  to  be  dreaded.  All  the  remedies  useful  in  dis- 
eases of  the  spleen,  and  mentioned  in  the  general  portion  of  this 
work  may  then  be  tried  in  succession.  According  to  M.  Meier 
and  Botkin,  faradization  of  the  spleen  deserves  special  consid- 
eration. 

Numerous  observations  have  convinced  me  that  treatment, 
energetically  continued,  often  attains  the  desired  end.  The  en- 
largement of  the  spleen  is  removed,  the  chronic  cachexia  avoided. 


Chronic  Tumors  of  the  Spleen. 

We  place  in  this  category  pure  hypertrophy^,  amyloid  degen- 
eration, the  syphilitic  spleen,  tuberculosis,  cancer,  and  echino- 
coccus  of  the  spleen. 

I  do  not  think  it  necessary  to  retain  the  division  into  primary 
and  secondary^  tumors  of  the  spleen.  Among  the  primary  are 
generally  reckoned  the  leucsemic  tumors,  as  well  as  the  cases  of 
pure  hypertrophy,  very  similar  to  them  morphologically,  but 
without  the  condition  of  the  blood  occuning  in  leucaemia 
(pseudo-leucsemia).  Neither  of  them,  however,  is  exclusively  of 
spontaneous  origin,  but  often  arises  secondarily,  after  disease  of 
the  lymphatic  glands,  or  usually  in  consequence  of  acute  or 
chronic  infectious  diseases,  such  as  the  syphilitic  spleen,  amyloid 
degeneration,  tuberculosis  and  cancer. 

Hypertrophy  of  the  Spleen  {Pseudo-leuccBmia). 

Hypertrophy  or  hyperplasia  of  the  spleen  is  diffuse  or  cir- 
cumscribed ;  the  latter  has  been  carefully  described  by  Fried- 
reich in  Virchow's  Archiv,  Bd.  XXIII.,  1865,  as  multiple,  nodular 
hyperplasia  of  the  spleen  and  liver. 

Tlie  spleen  was  enlarged,  its  capsule  thickened  and  opaque;  embedded  in  the 
soft  brownish  red  pulp,  iunuiuerable  little  points  of  granulations  from  the  minutest 
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size,  to  that  of  a  pea,  -svhich  were  clear,  grayish  red,  firm  and  projected  above  the 
surface.  The  splenic  tumors  proved  to  l)e  granular  and  nodular  hyperplasias  of 
splenic  pulp.  They  consisted  of  small  delicate  elements,  identical  with  the  cells  of 
the  splenic  parenchyma,  which  were  filled  with  large  nuclei,  often  in  process  of 
division,  and  sometimes  single  fat-granules  or  fat-molecules.  In  the  nuclei  were 
usually  to  be  found  two  or  three  vesicular  nucleoli — some  of  the  cells  were  very 
large,  resembling  the  liver  cells,  in  their  dull  yellowish-gray  appearance,  their 
sharp  angular  contours,  and  large  nuclei.  Here  also  were  to  be  found  transitions 
from  the  smallest  to  the  largest  cells.  The  nodules  were  grouped  to  form  larger 
tumors,  and  were  not  seldom  surrounded  by  a  collateral  circle  of  vessels ;  growths 
precisely  similar  were  found  in  the  liver. 

According  to  Friedreich,  the  occurrence  of  innumerable  hyper- 
plastic nodules  in  the  spleen  is  yery  rare,  since  only  Rokitansky 
and  Griesinger  have  found  single  encapsuled  tumors,  the  structure 
of  which  agreed  almost  exactly  with  that  of  the  spleen.  These 
tumors  appeared  to  have  developed  in  a  latent  manner  without 
known  cause. 

The  diffuse  hypertrophy  of  the  spleen  consists  either  in  ex- 
cessive multiplication  of  the  splenic  cells  or  in  increase  of  the 
trabecular  tissue  (reticulum).  The  organ  retains  its  usual  form  ; 
the  capsule  is  usually  somewhat  thickened,  opaque,  its  consist- 
ence sometimes  normal,  sometimes  more  dense  ;  upon  section  the 
organ  sometimes  retains  its  normal  appearance ;  sometimes  ap- 
pears more  brown  or  grayish  red ;  the  greater  the  degree  of 
hypertrophy,  the  less  usually  is  its  fulness  of  blood.  In  the 
hypertrophy  produced  by  obstacles  to  the  circulation,  a  greater 
degree  of  hypersemia  is  found — the  color  is  blue  or  dark  red  ; 
upon  section  the  surface  is  full  of  blood,  and  the  venous  sinuses 
appear  dilated.  The  hypertrophy  is  then  connected  with  a  copi- 
ous deposit  of  pigment  in  the  form  of  brown  or  black  granules, 
which  are  generally  enclosed  in  cells. 

Pure  hypertrophy  occurs  especially  after  long-continued  in- 
termittent, or  even  simply  from  the  action  of  marsh  miasma, 
without  actual  febrile  attacks  having  occurred.  It  is  found  also 
after  obstructions  in  the  circuUition  ;  in  uncompensated  mitral 
insufficiency,  a  not  inconsiderable  enlargement  of  tlie  spleen  usu- 
ally occurs,  while  in  insufficiency  of  the  aortic  valves  the  size  of 
the  spleen  is  nearly  normal  (Birch-Hirschfeld).  In  interstitial 
hepatitis,  Frerichs  saw  in  thirty-six  cases  enlargement  of  the 
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spleen  eighteen  times,  Birch-Hirsclifeld  in  twenty  cases  fourteen 
times.  I  have  seen  congestive  tumors  of  the  spleen  in  more  than 
half  of  my  cases,  frequently  even  in  the  early  stages.  I  have 
occasionally  seen  something  similar  in  chronic  disease  of  the 
stomach.  I  can  easily  understand  tliis,  since  during  vivisections 
I  have  seen  the  spleen  swell  very  rapidly  to  a  considerable  de- 
gree, after  slight  pressure  on  the  splenic  vein. 

In  the  cases  mentioned  the  degree  of  hypertrophy  is  usually 
moderate.  It  is  most  developed  in  those  cases  which  stand  near- 
est to  the  leucsemic  tumors  in  their  appearances,  and  are  only 
separated  from  them  by  the  absence  of  the  characteristic  condi- 
tion of  the  blood,  and  have  therefore  given  occasion  for  establish- 
ing a  pseudo-leucaemia.  English,  French,  and  German  authors 
have  described  this  form  of  disease  under  various  names  :  Hodg- 
kin's^  disease  (Wilks),  Anaemia  lymphatica  (Wilks"),  Cachexie 
sans  leucemie  (Bonfils Adenie  (Trousseau),  Pseudo-leucaemia 
(Cohnheim,  Wunderlich),  Anaemia  splenica  (Griesinger),  Malig- 
nant lymphosarcoma  (Langhans). 

Hodgkin  first  pointed  out  the  simultaneous  occurrence  of  cer- 
tain changes  of  the  spleen,  and  all,  or  nearly  all,  the  lymphatic 
glands.  In  the  year  1856  Wilks  directed  attention  to  the  same 
condition. 

After  him,  Bonfils  described  a  clear  and  accurately  observed 
case  of  "  Hyper trophie  ganglionaire  generale,  cachexie  sans  leu- 
cemie," with  a  report  of  an  autopsy.  He  gave  a  clear  sketch  of 
the  disease  in  question.  In  the  year  1859  he  was  followed  by 
Pavy,*  with  a  further  description  of  anaemia  lymphatica.  After 
him,  Cossy "  published  three  further  cases  of  "  Hypertrophie  sim- 
ple plus  ou  moins  generalisee  des  ganglions  lymphatiques  sans 
leucemie."  In  a  work  which  appeared  in  1865  Cornil'gave  a 
collection  of  the  previously  observed  cases,  with  the  addition  of 


1  On  Some  Morbid  Appearances  of  the  Absorbent  Glands  and  Spleen.  Med.  Chir. 
Trans.  XVII.  68.  1833. 

2  Guy's  Hospital  Reports.  3d  Series.  Vol.  II.  1856. 

Rcceuil  d.  travaux  de  la  Soc.  raed.  d'observ.  I.  157.  1857-1858. 

*  The  Lancet.  Aug.  1859.  p.  213. 

'  Echo  Medicale.  t.  V.  Neuchatel.  1858. 

*  Arch.  g6ner.  des  Med.  Aoilt,  1865. 
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two  new  ones,  observed  and  examined  post-mortem  by  Dr.  He- 
rard  and  Leudet,  which  is  of  great  interest,  particularly  in  regard 
to  the  pathological  anatomy  of  pseudo-leucjemia.  In  the  same 
year  Trousseau,  who  had  at  his  command  four  additional  cases, 
undertook,  on  the  slender  basis  of  twelve  observations,  to  clear 
up  accurately  and  thoroughly  the  nature  of  the  new  disease,  to 
which  he  gave  the  name  of  Adenia,  and  devoted  to  it  a  special 
chapter  in  his  Clinique  Medicale. 

The  knowledge  of  pseudo-leucfemia  has  been  very  materially 
advanced  by  the  cases  published  in  Germany.  After  Cohnheim  ' 
and  Gressel '  had  published  single  cases,  Wunderlich, '  while  add- 
ing three  further  observations,  gave  the  first  thorough  discussion 
of  pseudo-leucaemia  in  German  journalism.  Since  then  seven 
new  cases  from  Niemeyer's  clinic,  of  which  two  underwent  post- 
mortem examinations,  were  reported  by  Mueller."  Quite  lately  a 
very  interesting  case  of  pseudo-leucsemia,  which  had  a  striking 
similarity  to  leucaemia,  has  been  communicated  by  Ollivier  and 
Ranvier.'  I'  have  myself  published  a  highly  typical  case,  and 
three  other  cases  from  my  clinic  were  communicated  by  Dr. 
Hommelsheim  in  his  dissertation. 

The  pathological  anatomy  of  this  highly  important  affection, 
which  ought  to  interest  physicians  much  more  generally  than 
heretofore,  has  been  most  excellently  treated  by  Langhans  in  the 
fifty-fourth  volume  of  Vircliow's  Arch.,  p.  509 ;  he  has  there  drawn 
the  distinction  that  the  malignant,  metastatic  lymphosarcoma 
(maligne  metastasirende  Lymphosarkom,  Pseudoleuksemie)  occurs 
in  two  forms,  a  soft  and  a  hard.  The  first  of  these  is  distin- 
guished from  leucaemia  only  by  the  condition  of  the  blood  ;  but 
the  second  also  by  the  very  hard,  sometimes  almost  cartilaginous, 
consistence  of  the  lymph-glands  and  follicles. 

In  other  respects  the  organs  are  found  as  in  leucaemia,  so  that 
the  description  of  their  anatomical  condition  may  be  omitted  in 
this  place. 

'  Virch.  Arch.  1865.  XXIII. 

«  Berl.  klin.  Wochenschrift.  1866.  No.  30. 

»  Arch,  der  Heilkunde.  1866.  6. 

*  Berl.  klin.  Wochenschrift.  1867.  Nos.  42,  43,  44. 
»  Gaz.  mcd.  1868.  No.  27. 

*  Pathol,  u.  Therapie  der  Leucaemia.  S.  188. 
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Etiology. 

The  male  sex  is  affected  bj  pseudo-leuccTmia  in  the  much 
larger  proportion.  The  cases  of  this  affection  are  pretty  uni- 
formly distributed  among  the  various  classes  and  occupations ; 
the  ages  vary  from  one  to  sixty-nine  years  ;  most  cases  occur  in 
the  middle  period  of  life  ;  the  beginning  of  the  disease  is  usually 
obscure  ;  the  persons  affected  have  usually  had  no  special  sick- 
ness, and  have  been  in  fact  always  healthy,  many  of  them  even 
of  a  strikingly  blooming  and  powerful  appearance.  In  some 
cases  Trousseau  mentions  inflammatory  affections  in  the  neigh- 
borhood of  the  lymphatic  glands  first  attacked,  otorrhcBa,  da- 
cryocystitis, coryza  chronica.  In  one  patient  clearly  marked 
scrofulous  affections  had  previously  existed,  one  suffered  from 
syphilis,  two  made  habitual  use  of  alcohol. 

■  Symptomatology. 

The  phenomena  involve  not  only  the  spleen,  but  also  the  ■ 
lymphatic  glands.  The  morbid  relationship  of  each  to  the  other 
is  as  various  in  pseudo-leuc£emia  as  we  shall  see  it  in  leucaemia. 
Trousseau  observed  in  all  his  cases  enlargement  (primary)  of  the 
lymphatic  glands  ;  in  eight  of  his  twelve  cases  they  were  alone 
affected,  without  simultaneous  hypertrophy  of  the  spleen.  The 
inverse  was  true  of  the  patients  of  Niemeyer ;  three  cases,  of 
which  two  after  a  long  duration  of  the  disease  were  examined 
post-mortem,  ran  their  course  without  hypertrophy  of  the  lym- 
phatic glands. 

But  in  those  patients  of  Niemeyer's,  in  which  the  spleen  as 
well  as  the  glands  were  diseased,  the  enlargement  of  the  spleen 
was  in  excess  compared  to  the  degree  and  extent  of  the  glandu- 
lar hypertrophy. 

In  pseudo-leucaemia,  as  in  leucaemia,  a  splenic  and  lymphatic 
form  can  be  separated.  The  most  frequent  condition  is  a  com- 
bination of  both.  According  to  Neumann,  in  pseudo-leucaemia 
the  disease  of  the  bony  marrow  is  wanting,  but  Wood  has  lately 
found  in  it  the  same  changes  as  in  leucaemia. 
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The  disease  is  developed  in  the  same  way  as  in  leucsemia. 
After  one  or  several  lymphatic  glands  have  increased  in  size,  new- 
glands  gradually  and  constantly  become  affected,  and  the  dis- 
ease is  generalized  by  slowly  progressive  development.  Some- 
times a  larger  number  of  glands  is  involved  from  the  beginning, 
and  the  hypertrophy  advances  rapidly  to  a  high  degree.  Marked 
hypertropliy  of  the  spleen  seems  never  to  have  been  developed 
in  so  short  a  time  as  has  been  many  times  observed  in  the  lym- 
phatic glands.  Pains  of  a  severe  character  are  not  continuously 
present,  either  in  the  spleen  or  in  the  lymphatic  glands,  but  an 
unpleasant  feeling  of  pressure  and  fulness  in  the  left  hypo- 
chondrium  has  been  often  noticed.  In  a  number  of  cases  the 
commencement  of  the  swelling  was  accompanied  by  febrile 
symptoms. 

Besides  the  palpable  changes  of  the  spleen  and  lymphatic 
glands,  a  grave  disturbance  of  the  general  condition,  a  peculiar 
cachexia  splenica  et  lymphatica  shows  itself  as  a  constant  symp- 
tom. Usually  the  general  weakness  is  ver}'^  prominent ;  gradu- 
ally increases  to  complete  physical  incapacity,  and  the  functions 
in  general  decrease  in  intensity  or  cease ;  death  has  frequently 
taken  place  by  exhaustion  after  the  disease  has  lasted  from  four 
to  twenty  months,  without  any  special  local  symptoms  having 
been  observed,  with  the  exception  of  slight  dropsical  swellings 
and  not  very  marked  emaciation.  The  duration  of  the  disease, 
np  to  the  development  of  a  well-marked  cachexia,  was  in  most 
cases  so  various  that  a  systematic  division  into  stages  cannot  well 
be  made. 

The  cachexia  can  be  present  during  the  development  of  the 
hypertrophic  enlargement,  or  even  precede  it.  Most  patients 
suffer  from  difficulty  of  respiration ;  the  shortness  of  breath 
probably  depending  in  part  on  the  changed  condition  of  the 
blood,  but  sometimes  on  a  compression  of  the  trachea  and  the 
bronchi  by  the  swollen  lymphatic  glands  of  the  neck  and  thorax. 
Nervous  dyspnoea  has  been  observed  from  pressure  on  the  va- 
gus ;  symptoms  of  obstruction  are  frequently  developed  in  the 
form  of  oedema  of  the  lower  extremities  and  abdomen  ;  in  conse- 
quence of  their  defective  nutrition,  the  vessels  show  great  inclina- 
tion to  rupture.    Among  eighteen  cases,  petechiaj  occurred  four 
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times;  once  frequent  and  abundant  bleeding,  and  once  each 
bleeding  from  the  gums,  and  circumscribed  hemorrhages  in  the 
intestinal  walls.  One  patient  died  from  oedema  of  the  brain, 
probably  from  a  cerebral  hemorrhage.  One  patient  observed  by 
me  showed  for  a  long  time  symptoms  of  melffina.  The  digestive 
organs,  as  a  rule,  were  not  materially  disturbed,  and  the  same  is 
true  of  the  renal  function. 

Prognosis. 

Trousseau  believes  that  the  patients,  if  they  are  not  carried 
off  before  by  local  troubles,  inevitably  perish  from  exhaustion  in 
from  eighteen  to  twenty-four  months.  The  cases  communicated 
by  Mueller,  as  well  as  those  observed  by  me,  showed  a  less  rapid 
progress  of  the  disease.  Wunderlich  reports  one  case,  which 
was,  to  be  sure,  in  the  early  stages  of  development,  which  ended 
with  complete  recovery  and  return  of  the  glands  to  their  normal 
condition.  I  have  also  observed  a  distinct  improvement  in 
splenic  pseudo-leucaemia. 

In  most  cases  death  took  place  with  the  appearances  of  gen- 
eral exhaustion,  without  previous  local  symptoms  ;  twice  in  con- 
sequence of  compression  of  the  air -passages  by  swollen  lymphatic 
glands.  Death,  in  the  other  fatal  cases,  seems  to  have  been  pro- 
duced by  intercurrent  diseases.  Prognosis,  in  pseudo -leucaemia, 
is  to  be  considered,  in  general,  unfavorable. 

Therapeutics. 

The  measures  mentioned  on  a  previous  page  are  to  be  put 
in  force  from  the  very  beginning  of  the  disease.  In  one  case  of 
pseudo-leucaemia  lienalis  I  have  produced  considerable  dimi- 
nution of  the  splenic  tumor  by  large  doses  of  quinia.  The  pre- 
parations of  iron  are  to  be  recommended  as  a  subsequent  treat- 
ment.  The  iron  bog  baths  deserve  especial  confidence. 
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Lardaceous  Spleen.— Amyloid  Degeneration  of  the  Spleen. 

Rokitanshy,  Lehrbuch.  III.  Bd.  3.  Aufl.  S.  305.  \m\.—  Virchow,  Archiv  fiir  pa- 
thologische  Anatomic.  Bd.  VI.  u.  Meckel,  Aunalen  des  Charitd-Krankcn- 

hauses.  Friedreich,  Archiv  fiir  pathol.  Anatomie.  Bd.  XIII. — Pagen- 

stecher,  Ueber  die  amyloid.  Degeneration.  1858. — Trauhe,  Medizin.  Centralztg. 
14.  Aug.  1858.  Deutsche  Klinik.  1859. — Kehule,  Ueber  die  chemische  Constitu- 
tion der  Amyloid-Substanz.  Verhandlung  des  naturliistor.  medic.  Vereins  zu 
Heidelberg.  1858.  S.  144. — C.  Schmidt,  Ueber  die  chemische  Constitution  des 
thierlschen  Amyloid.  Annal.  der  Chem.  und  Pharm.  LX.  S.  250.  1859.—^'. 
Wagner,  Beitriige  zur  Speckkrankheit.  Archiv  der  Heilkunde.  1861. — Grainger- 
Stewart,  "On  the  Waxy  or  Amyloid  Form  of  Bright's  Disease."  Edinburg 
Med.  Journal.  1864. — Kuehne  und  Rudnfff,  Ueber  die  chemische  Natur  des 
Amyloid.  Virchow's  Archiv.  Bd.  XXXIII.  Heft  l.—E.  Kyber,  Studien  iiber 
die  amyloid.  Degeneration.  Inaug.-Dissert.  Dorpat,  1872.  154.  S.  77. —  Cohn- 
heim,  Virchow's  Archiv.  Bd.  LV.  S.  271.  1871.-^1.  Fehr,  Ueber  die  Amyloid- 
Degeneration.  Bern,  1867. — Steiner  und  Neureuter,  Prager  Vierteljahrschrift. 
91.  S.  115.  l%m.— Grainger- Stewart,  Brit.  Rev.  XLI.  p.  201.  Jan.  1868. 

Anatomical  and  Chemical  Characters. 

Statements  may  be  found  in  the  older  literature  (Bonetus, 
Malpighi ')  which  favor  the  supposition  that  this  alteration  in  the 
organs  had  not  entirely  escaped  the  observation  of  the  early  in- 
quirers. But  it  was  reserved  for  the  present  century  to  attain  sci- 
entific data  for  understanding  them.  The  progress  of  inquiry  in 
this  direction  is  closely  connected  with  the  names  of  Rokitansky 
and  Virchow.  While  the  former,  under  the  idea  of  lardaceous 
degeneration,  brought  together  the  most  of  the  conditions  apper- 
taining thereto,  the  latter,  by  the  discovery  of  the  characteristic 
reaction,  gained  a  firm  basis  for  the  investigation.  A  certain 
confusion  still  exists  in  the  nomenclature.  The  designation  amy- 
loid degeneration  should,  for  the  present,  be  retained,  although 
the  investigations  of  Kekule  and  Carl  Schmidt  have  proved  tliat 
the  substance  obtained  from  lardaceous  spleens  is,  in  its  chemical 
behavior,  not  a  non-nitrogenous  hydrocarbon,  akin  to  cellulose, 
but  a  nitrogenous  albuminate.    The  analyses  of  Kuehne  and 

'  The  historical  material  has  been  carefully  collected  by  FrericJis,  Klinik  der  Leber- 
krankbeit.  II.  S.  165. 
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Rudneff  have  further  shown  that  this  substance,  obtained  as 
pure  as  possible,  dried  at  120°,  gave,  after  incineration,  0.79  per 
cent,  of  ash,  and  contained  15.53  per  cent,  nitrogen,  1.3  sulpliur. 
In  its  further  behavior,  also,  the  same  authors  found  this  sub- 
stance characterized  as  an  albuminoid  body. 

According  to  Rokitansky,  the  characters  of  amyloid  degen- 
eration are  as  follows  :  enlargement  of  the  spleen,  with  rounding 
off  of  its  borders ;  smooth,  tense  capsule ;  tough,  doughy  con- 
sistence ;  homogeneous  surface  on  section,  interrupted  only  by 
the  trabeculiB  ;  with  a  lustre  like  bacon ;  and  translucent  nod- 
ules, with  a  color  varying  from  dark  to  light  red. 

In  the  beginning  of  the  disease  the  degeneration  sometimes 
occurs  in  the  form  of  a  granulation  like  swollen  sago,  projecting 
■upon  section — the  so-called  sago-spleen  (Virchow).  It  often 
undoubtedly  depends  upon  a  degeneration  originall}''  affecting 
the  Malpighian  vessels.  In  the  progress  of  the  disease,  this 
granulation  disappears,  and  is  changed  into  the  homogeneous 
affection  above  described  (Rokitansky). 

"  In  the  diffuse  degeneration,  the  true  lardaceous  or  waxy  spleen,  the  organ 
often  appears  materially  enlarged; '  feels  unusually  hard  and  firm  ;  the  color  is,  for 
the  most  part,  dark  brownish  red,  but  sometimes  paler,  even  of  a  light  brownish 
yellow.  The  surface  is  anajmic,  with  a  strong  waxy  or  lardaceous  lustre — smooth, 
may  be  easily  cut  with  a  knife,  but  not  scraped  down,  as  in  the  normal  spleen,  to 
a  bloody  mush.  Microscopic  examination  shows  the  trabeculaB  of  the  true  splenic 
tissue  thickened  and  uniformly  permeated  by  a  homogeneous,  shining,  bacony 
mass,  in  which  the  cells  themselves  are  lost.  The  bacony  mass  is  most  largely 
deposited  around  the  cavity  of  the  venous  sinuses,  and  forms  around  them  thick, 
shining  rings.  Lardaceous  degeneration  can  also  be  noticed  in  the  middle  coat  of 
the  larger  and  smaller  arteries  ;  the  Malpighian  bodies  generally  also  show  degen- 
eration. 

"  In  the  degeneration  occurring  in  the  form  of  small  local  deposits— the  so-called 
sago-spleen — the  size  of  the  spleen  is  also,  for  the  most  part,  enlarged,  the  consist- 
ence increased.  In  the  reddish  brown  parenchyma  may  be  seen  a  large  number  of 
gray,  soft  granules,  from  the  size  of  a  millet-  to  that  of  a  hemp-seed,  projecting 
upon  the  surface  like  boiled  sago  granules.    The  larger  tliey  are,  the  nearer  they 

'  Birch-Hirschfeld  found  in  41  cases  of  amyloid  degeneration  of  the  spleen,  with  an 
average  age  of  41  years,  and  weight  of  48.4  kilogrammes,  the  average  weight  of  the 
spleen  r=  348.0  grammes  (0.7  per  cent,  of  the  body-weight).    The  dimensions  =  15  : 
9  ::  4i  ctms.    He  found  the  normal  weight  equal  150  gr.  (0.26),  and  the  dimensions, 
13  :  8  :  3  ctms. 
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are  to  each  other,  so  tlmt  they  are  sometimes  separated  only  by  small  isthmuses. 
On  the  cut  surface  of  a  liardcned  sago-spleen  may  be  seen,  besides  these  roundish 
bodies,  long,  cylindrical,  and  branched  deposits  of  degeneration,  in  the  middle  of 
which  the  transverse  or  longitudinal  section  of  an  artery  may  be  perceived.  Mi- 
croscopic examination  shows  that  in  this  form  the  degeneration  is  limited  especially 
to  the  immediate  neighborhood  of  the  arteries  and  the  Malpighian  bodies. 

"  In  the  most  marked  degree  of  the  degeneiation,  the  deposits  are  so  large  that 
they  almost  touch ;  in  other  cases  each  deposit  is  still  surrounded  with  a  zone  of 
normal  tissue.  In  the  middle  of  the  degenerated  focus  no  more  normal  tissue  is 
to  be  seen,  but  only  a  multitude  of  shiuing  flakes  and  lumps,  thickly  crowded 
together,  and  among  them  twisted  and  winding  bodies,  which  represent  degen- 
erated small  arteries.  In  the  periphery  of  the  deposits  the  degeneration  of  the 
splenic  tissue  is  to  be  seen  in  the  same  form  as  when  it  is  diffuse — only  in  a  much 
higher  degree.  In  the  Malpighian  bodies  the  lardaceous  degeneration  appears  to 
affect  partly  the  colorless  cells,  partly  the  vascular  network,  while  the  reticulum 
and  its  nuclei  seem  to  resist  the  longest.  In  the  splenic  tissue  the  cells  and  the 
reticulum,  even  to  the  nuclei,  pass  into  degeneration.  Virchow  saw  also  the 
trabeculae  thickened"  (Foerster'). 

It  is  generally  known  that  the  terminal  branches  of  the 
blood-vessels  are  the  favorite  seat  of  the  degeneration. 

Kyber  was  the  first  to  show  that  the  principal  trunks  and  the 
large  branches  of  the  arteries  and  veins  were  also  frequently 
affected.  The  aorta  and  pulmonary  artery  degenerate  most  de- 
cidedly and  earliest  in  the  portions  situated  nearest  the  heart. 
In  their  outward  appearance  they  are  not  perceptibly  changed. 
Solution  of  iodine  on  the  yellow  ground  color  of  the  inner  coat 
brings  out  reddish  points.  Sulphuric  acid  there  produces  a 
thick,  blackish  punctuation  on  a  yellow  ground.  Of  the 
branches,  those  arising  from  a  branch  of  the  aorta  first  become 
amyloid.  Beyond  the  axillary  artery  and  the  common  carotid, 
the  degeneration  never  occurs ;  below,  it  can  still  be  found  in 
the  common  iliac  arteries — never  in  the  femoral  and  popliteal. 
Thus,  a  considerable  part  of  the  vascular  system  remains  free, 
until  the  degeneration  again  begins  in  the  smaller  branches. 

In  the  smaller  arteries  the  muscular  coat  is  the  special  seat  of 
degeneration.  In  many  places,  especially  in  the  spleen,  the  in- 
tima  is  almost  as  often  the  seat  of  the  disease  ;  the  capillaries  are 
often  affected ;  on  the  other  hand,  a  direct  continuation  of  the 
degeneration  to  the  veins  is  rare. 

*  Handbuch  der  speciellen  pathol.  Anatomie. 
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For  the  slighter  degrees  of  degeneration  the  gross  examina- 
tion often  leaves  us  at  fault.  The  reaction,  stated  by  Virchow, 
alone  gives  a  sure  criterion. 

E.  Kyber  has  lately  called  attention  to  a  series  of  circumstances  which  are  im- 
portant for  the  success  of  the  reaction.  In  the  macroscopic  examination  one  must 
not,  as  is  usual,  be  content  with  the  iodine  reaction  ;  after  the  section  to  be  exam- 
ined lias  been  washed,  it  is  treated  with  a  solution  of  iodine  0.0,  iodide  of  potas- 
sium 1.2  to  120.0  water,  until  it  becomes  of  a  clear  yellow  ground  color,  on  which 
the  amyloid  portions  stand  out  red  or  reddish  brown.  The  addition  of  dilute 
sulphuric  acid  (1  :  10-20  aq.)  then  gives  to  the  latter  a  dark  violet  color,  while 
the  non-amyloid  portions  remain  light  yellow. 

In  applying  the  amyloid  reaction  under  the  microscope,  the  employment  of  con- 
centrated reagents  is  particularly  to  be  avoided.  Kyber  recommends  the  aqueous 
solution  of  iodine.  The  section  to  be  examined  is  thoroughly  treated  with  it  by 
being  shaken  to  and  fro.  In  the  slighter  degrees  of  the  degeneration  the  iodine 
solution  must  be  renewed  from  four  to  six  times.  The  color  of  the  amyloid  sub- 
stance ranges  from  reddish  yellow  to  violet.  The  object  thus  treated  with  iodine  is 
then  covered  with  the  thin  glass,  the  fiftieth  part  of  a  drop  of  concentrated  sulphu- 
ric acid  is  placed  upon  the  object-glass,  diluted  with  a  drop  of  distilled  water,  and 
is  then  led  up  to  the  edge  of  the  covering  glass.  Since  in  this  method  of  procedure 
the  reaction  takes  place  very  slowly  on  slightly  degenerated  organs,  rei^eated  exam- 
ination is  necessary ;  hence,  in  order  to  preserve  the  preparation  from  drying,  the 
addition  of  glycerine  for  preservation  in  a  moist  atmosphere  is  to  be  recommended. 
Like  nitric  and  chlorhydric  acids,  chloride  of  zinc  and  chloride  of  barium,  accord- 
ing to  Kyber,  concentrated  tartaric  acid  also  is  capable  of  replacing  the  sulphuric 
acid. 

As  to  the  nature  of  the  amyloid  degeneration,  Fehr  favors  the 
theory  of  a  purely  local  degeneration  of  the  small  vessels.  The 
only  support  of  this  view  is  the  fact  that  the  demonstration  of 
amyloid  substance  in  the  blood  is  wanting.  The  facts  which 
speak  in  favor  of  infiltration  ;  viz.,  the  origin  from  elements,  his- 
tologically so  different  from  each  other,  the  commencement  at 
those  points  at  wliich  secretion  goes  on— the  capillaries  and  small 
arteries,— the  progress  from  the  inner  to  the  middle  coat  of  the 
arteries,  remain  unnoticed.  Kyber  also  favors  the  view  that  the 
amyloid  substance  is  a  product  arising  in  loco  by  metamorphosis 
of  the  tissues,  so  that  a  general  swelling  of  the  constituents  o 
the  tissue  takes  place  instead  of  a  deposition  of  granular  masses, 
as  in  other  metamorphoses.  According  to  Kyber,  the  amyloid 
organs,  contrary  to  what  is  seen  in  other  metamorphoses,  sho 
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an  increase  of  size  ;  from  wliich  lie  draws  tlie  conclusion  that  in 
amyloid  degeneration  some  substance  conies  to  the  tissues  l"iom 
the  blood  or  the  nutritive  fluid,  this  view  being  supported,  in 
his  opinion,  by  the  fact  that  the  degeneration  in  question  occurs 
only  where  the  passages  for  the  blood  are  more  or  less  oi^en. 
By  this  concession  Kyber's  opposition  to  the  view  of  those  who 
speak  of  an  amyloid  infiltration,  like  Frerichs,  Billroth,  Rind- 
fleisch,  and  others,  is  materially  weakened.  Although  we  have 
as  yet  vainly  sought  in  the  blood  of  persons  whose  organs  have 
undergone  the  amyloid  degeneration  to  the  most  marked  degree, 
for  any  albuminous  body  of  similar  reaction,  we  must,  on  the 
ground  of  the  arguments  brought  forward  by  the  authors  men- 
tioned, still  retain  the  view  of  amyloid  degeneration  sustained  by 
Yirchow.  How  can  we  otherwise  explain  the  perfectly  uniform 
nature  of  its  occurrence  in  such  different  histological  points,  and 
the  progress  of  the  degeneration  in  the  various  organs  ? 


Etiology. 

The  knowledge  of  the  causative  influences  has  a  special  inter- 
est in  the  diagnosis  of  this  form  of  clironic  tumors  of  the  spleen. 
Age  and  sex  have  some  influence  ;  middle  life  is  especially  dis- 
posed thereto.  These  conditions  are  in  close  connection  with  the 
diseases  to  which  amyloid  degeneration  owes  its  origin.  To 
these  causative  pathological  processes  belong,  first  of  all,  the 
diseases  of  the  bones,  connected  with  tedious  suppuration ;  caries, 
necrosis  in  the  articular  extremities  of  the  vertebral  column  ; 
affections  of  the  bones  of  traumatic  origin  may  have  the  same 
effect. 

As  to  the  time  within  -which  amyloid  degeneration  begins,  we 
owe  some  recent  interesting  facts  to  Cohnheim. 

At  the  autopsy  of  a  soldier,  wounded  on  the  16th  of  Aug.,  1870,  by  a  shot  in  the 
thigh,  who  died  on  the  28th  Jan.,  1871,  a  sanious  cavity  was  found  in  the  affected 
limb,  which  communicated  witli  the  hip- and  knee-joints ;  the  spleen  had  under- 
gone amyloid  degeneration.  An  amyloid  spleen  was  also  found  at  the  autopsy  of 
a  soldier  who  had  received  a  complicated  fracture  of  the  right  leg,  from  beiu"-  run 
over  on  the  18th  of  August,  1870,  and  died  on  the  21st  of  December,  1870. 
VOL.  VIII. -31 
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Since  iieitlier  the  histories  nor  the  autopsies  disclosed  facts 
which  could  refer  the  degeneration  to  any  other  cause  than  to 
the  suppuration  occurring  in  consequence  of  the  wound,  it 
appears  that  in  these  cases  a  degeneration  took  place  in  the 
course  of  some  months,  a  length  of  time  which,  compared  with 
the  usual  idea  of  the  chronic  development  of  amyloid  degenera- 
tion, appears  very  short. 

Dickinson  endeavored  to  show  that  the  amyloid  infiltration 
depended  upon  impregnation  with  fibrine  deprived  of  alkali,  and 
that  tuberculosis  and  other  cachexise  were  not  to  be  looked  upon 
as  causal  influences,  but  that  a  close  relation  existed  only  be- 
tween suppuration  and  amyloid  degeneration,  which  was  to  be 
referred  to  the  loss  of  the  blood  in  albumen  and  alkalies  pro- 
duced by  the  suppuration. 

A  series  of  observations  by  myself,  as  well  as  others,  has 
taught  me  that  the  amyloid  degeneration  not  unfrequently  ac- 
companies many  other  constitutional  affections,  in  which  one 
can  unqualifiedly  assume  as  a  basis  a  discrasic  condition  of  the 
blood.  In  the  collection  of  152  cases,  given  by  Fehr,  among  the 
causative  pathological  processes,  constitutional  syphilis  (34) 
stands  at  the  head.  Next  come  chronic  affections  of  the  lungs. 
According  to  my  experience  in  Greifswald,  chronic  bronchitis 
and  bronchiectasis  are  followed  by  amyloid  degeneration  just 
as  frequently  as  phthisis  and  tuberculosis  of  the  lungs. 

In  the  dissertation  of  Dr.  Taesler  is  given  the  history  of  a  patient  in  my  clinic, 
twenty-nine  years  old,  who,  in  the  course  of  twelve  years,  had  recovered  fourteen 
times  from  croupous  pneumonia,  and  died  from  another  attack  of  this  disease  in 
March,  1865.  At  thu  autopsy  there  were  found,  besides  the  pneumonic  infiltration 
of  the  lungs,  a  very  remarkable  amyloid  spleen,  as  well  as  amyloid  degeneration  of 
the  liver  and  of  the  vessels  of  the  intestinal  mucous  membrane.  None  of  the  thus 
far  recognized  primary  diseases,  except  the  frequently  recurring  pneumonia,  could 
be  discovered  as  a  causative  influence  for  this  amyloid  degeneration. 

Among  the  causes  are  still  to  be  mentioned  scrofulosis,  inter- 
mittent, alcoholism,  atonic  ulcers  of  the  feet.  There  are  many 
forms  of  chronic  inflammations  which  are  connected  with  the 
deposit  of  amyloid  substance.  Among  them  belong,  besides  the 
chronic  inflammation  of  the  lungs,  mentioned  above,  chronic 
nephritis  and  peritonitis,  as  well  as  cirrhosis  of  the  liver. 
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In  consequence  of  chronic  intestinal  catarrli  in  cliildren,  the 
spleen  is  usually  somewhat  enlarged,  somewhat  hard  or  tough 
like  muscle,  more  rarely  flabby ;  the  color  pale  brownish  violet, 
sometimes  dark  red,  brown  and  marble ;  the  pulp  scanty  ;  the 
stroma  predominant.  The  so-called  sago  spleen  is  observed  with 
unusual  frequency.  This  degeneration  may  be  the  reason  wh}^, 
after  almost  complete  disappearance  of  the  symptom  of  chronic 
intestinal  catarrh,  in  many  non-rhachitic  children,  a  general 
anfemia,  which  cannot  be  removed,  remains  behind,  so  that  the 
children  continue  to  atrophy,  and  finally  die  with  secondary 
hydrocephalus  (Steiner).  LEEDS  ^cVVEST-RlOlNG 

Symploms.  MEDICO-CHffiURClCAL  SOCIETY 

Since  the  amyloid  degeneration  usually  extends  to  several 
organs  which  are  important  in  the  preparation  of  the  blood  and 
in  nutrition — spleen,  liver,  lymphatic  glands,  mucous  membrane 
of  the  stomach  and  intestinal  canal,  a  pale  cachectic  appearance 
in  patients  with  well-marked  amyloid  spleen  is  scarcely  ever 
wanting.  Symptoms  of  anaemia  and  hydraemia  are  the  more 
clearly  marked,  since  the  primary  disease  is  generally  of  a 
:  severely  debilitating  character.  The  type  of  the  disease  varies 
J  according  to  the  variety  of  the  primary  affection,  and  according 
1  to  the  direction  and  extent  of  the  amyloid  degeneration. 

The  physical  signs  of  chronic  tumors  of  the  spleen  have  been 
I  already  stated  several  times.  With  the  amyloid  spleen  enormous 
<  enlargement  may  often  be  determined.  In  a  boy  of  thirteen 
3  years,  in  my  clinic,  I  observed,  some  years  ago,  a  tumor  of  the 
5  spleen,  arising  from  hereditary  syphilis,  which  filled  almost  the 
^  whole  abdominal  cavity,  had  a  firm  consistence,  perfectly  smooth 
fi  surface,  and  rounded  edges. 

Abnormal  sensations  exist  in  the  region  of  the  spleen  only  so 
t  far  as  the  feeling  of  fulness  is  disagreeable  to  the  patient.  More 
acute  pains  occur  rarely  in  consequence  of  perisplenitis.  A  more 
t  frequent  accompaniment  of  amyloid  degeneration  of  the  spleen 
!18  an  enlargement  of  the  liver  of  the  same  kind,  which  often 
^  reaches  considerable  size.    The  two  tumors  usuall)^  touch. 

After  the  etiology,  the  simultaneous  enlargement  of  the 
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spleen  and  liver,  together  with  the  condition  of  the  urine,  is  of 
special  importance  in  the  diagnosis. 

In  129  cases,  collected  by  Fehr,  the  liver,  spleen,  and  kidneys  were  degenerated 
in  03  ;  spleen  and  kidneys  in  29  ;  liver  and  kidneys  in  8  :  the  kidneys  in  25 ;  the 
spleen  in  3  ;  the  liver  in  1. 

The  functions  of  the  stomach  and  intestinal  canal  are  dis- 
turbed in  several  ways  ;  the  appetite  is  lost,  and  vomiting  takes 
place.  Without  special  cause,  loose  discharges  of  pale  color 
and  mucous  consistency  also  occur,  and  last  for  weeks.  The 
autopsy  then  shows  amyloid  degeneration  in  the  walls  of  the 
smaller  arterial  vessels,  in  the  mucous  membrane  of  the  stomach 
and  intestines.  The  intestinal  villi  may  be  made  to  stand  out 
very  clearly  by  Virchow's  reaction.  Considerable  losses  of  sub- 
stance may  frequently  be  found  in  the  mucous  membrane. 

Grainger  Stewart  describes  among  the  symptoms  the  inclin 
tion  to  hemorrhage  present  in  many  cases  of  amyloid  degenera- 
tion, in  consequence  of  the  fragility  of  the  vessels.  He  found 
repeatedly  extravasations  in  the  spleen,  as  well  as  hemorrhage  of 
the  stomach  and  intestines.  In  a  syphilitic  girl,  twenty-six  years 
old,  where  the  autopsy  showed  extensive  am^doid  degeneration, 
death  took  place  with  violent  hematemesis  and  profuse  intestinal 
hemorrhage. 

Prognosis. 

Prognosis  is  usually  unfavorable,  especially  if  the  process 
has  lasted  long  and  extended  far.  Once  begun,  the  degenerative 
process  of  the  spleen  usually  continues  till  death.  Recovery 
takes  place  seldom,  and  when  the  degeneration  is  far  advanced 
it  is  questionable  whether  the  degenei-ative  tissues  ever  become 
again  capable  of  discharging  their  functions.  It  has  been  deter- 
mined that  more  recent  infiltrations  may,  under  certain  circum- 
stances, retrograde.  Especially  surgical  x^rocedures  upon  sup- 
purating surfaces  have  sometimes  had  an  astonishing  result  in 
the  resolution  of  amyloid  tumors. 
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Therapeutics. 

The  treatment  of  the  amyloid  spleen  is  not  essentially  differ- 
ent from  that  of  the  other  tumors  of  this  organ.  It  is  highly 
important  that  special  attention  should  be  given  to  the  cause. 

Syphilitic  Tumors  of  the  Spleen. 

Yirclmc,  Ueber  die  Natur  der  interstitiellen  syphilitischen  AfEectioncn.  Virchow's 
Archiv.  XV. — E.  Wagner,  Das  Syphilom  der  Milz.  Archiv  der  Heilkunde.  IV. 
S.  430. — Biernier,  Schweizerische  Zeitscluift  der  Heilkunde.  I.  1862, — Pleisclil 
and  Klob,  Beitrag  zur  Pathologie  der  interstitiellen  Syphilis.  Wiener  mediz. 
Wochenschrift.  1860.  Nr.  8,  9,  10. — Frerichs,  Klinik  der  Leberkrankheiten.  II. 
Bd. —  Weil,  Ueber  das  Vorkommen  des  Milztumors  bei  frischer  Syphilis. 
Deutsclies  Archiv  fiir  klinische  Medicin.  XIII.  Z.—Mosler,  Syphilis  und  Leu- 
kamie.  Berl.  klin.  Wochenschrift.  1864.  S.  15. — Hecher,  Syphilis  congenita. 
Monatsschrift  fiir  Geburtskunde.  XXXIII.  1869.—;?.  Gee,  Brit.  Med.  Journal. 
1867.  p.  i^5.~Eisenschitz,  Wien.  mediz.  Wochenschrift.  1873.  49. 

Syphilitic  affections  of  the  spleen  are  of  the  most  various 
kinds.  They  are  more  frequently  the  object  of  anatomical  in- 
quiry than  of  clinical  observation.  They  occur,  besides  the  forms 
of  amyloid  degeneration  just  mentioned,  in  which  the  syphilitic 
cachexia  is  often  well  marked,  in  the  nodular  and  diffuse  forms. 
The  syphilitic  nodules,  generally  called  gummata,  which  are  on 
the  whole  rare,  have  been  accurately  described  by  E.  Wagner. 
Tlie  spleen  is  usually  enlarged.  The  number  of  the  tumors  des- 
ignated by  this  observer  as  syphilomas  is  various,  and  generally 
inversely  proportioned  to  their  size.  They  are  always  sharply 
circumscribed,  generally  round  or  roundish,  seldom  irregular, 
sometimes  very  small,  most  frequently  one-half  to  one  line,  rarely 
one  to  one  and  a  half  inches,  in  diameter.  Recent  syphilomas 
are  grayish  red,  homogeneous,  generally  containing  considerable 
blood.  The  older  forms,  much  more  frequently  observed,  are  gray 
or  grayish  yellow,  homogeneous,  somewhat  dry,  tough,  almost 
cheesy.  The  surrounding  splenic  tissue  is  somewhat  compressed, 
the  remainder  usually  somewhat  harder. 

In  the  diffuse  syphilitic  disease  Virchow  has  distinguished 
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two  forms  of  hyperplastic  tumor  of  the  spleen  ;  one  soft  and 
flabby,  the  other  indurated.  The  latter  may  be  referred  to  inter- 
stitial inflammation  of  the  spleen ;  the  soft  form,  on  the  other 
hand,  arises  from  the  increase  of  the  cellular  contents,  especially 
of  the  pulp,  and  hence  probably  corresponds  to  a  slighter  degree 
of  irritation. 

Some  of  the  changes  described  may  be  diagnosticated  during 
life,  or  at  least  suspected  with  more  or  less  probability.  Cases 
have  been  observed  in  which  splenic  tumors  have  been  found 
together  with  syphilitic  hepatitis.  In  two  patients  in  my  clinic 
syphilis  of  the  liver  was  so  clearly  pronounced,  that  the  splenic 
tumor  also  could  be  confidently  stated  as  of  specific  origin. 
Sometimes  the  splenic  tumor  is  more  likely  to  confuse  the  diag- 
nosis of  syphilis,  that  is,  when  ascites,  existing  at  the  same  time, 
leads  one  to  think  first  of  the  ordinary  cirrhosis  of  the  liver. 
Oppolzer,  Frerichs,  and  Lancereaux  consider  tlie  splenic  tumor 
as  a  usual  accompaniment  of  syphilis  of  the  liver.  Aside  from 
the  cases  in  which  the  splenic  tumor  can  be  demonstrated,  to- 
gether with  syphilitic  hepatitis,  sometimes  an  enlargement  of  the 
spleen,  occurring  in  the  course  of  constitutional  syphilis,  may  be 
correctly  designated  as  amyloid  spleen,  or  as  simple  hyperplasia 
of  the  organ,  according  to  the  presence  or  absence  of  amyloid 
degeneration  of  the  liver,  the  kidneys,  and  the  intestines.  My 
observation  of  syphilis  and  lieno-lympliatic  leucaemia,  to  which 
I  shall  again  refer  when  considering  the  latter  disease,  is  very 
remarkable. 

The  diseases  of  the  spleen  which  usually  accompany'-  heredi- 
tary syphilis  have  been  often  described.  The}^  are  subject  to 
the  same  anatomical  classification  as  the  analogous  affections  in 
acquired  syphilis,  and  may  also  be  considered  clinically  from  a 
similar  point  of  view. 

In  seventeen  children  who  were  born  with  syphilis,  living  and  active,  except  in 
one  case  dead  and  decomposed,  Hccker  found  the  spleen  in  five  cases  diseased, 
considerably  enlarged,  of  a  waxy  lustre,  without  localized  affections.  The  skin 
was  diseased  in  seventeen  cases,  the  lungs  in  fourteen,  the  tliymus  in  eight,  the 
supra-renal  capsules  in  eight,  the  liver  in  seven,  the  brain  in  four,  the  peritoneum 
in  three,  the  pancreas  in  one. 

S.  Gee  has  also  found  enlargement  of  the  spleen  in  about  one- 
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fourth  of  all  the  cases  of  hereditary  syphilis.  He  considers  the 
degree  of  enlargement  as  a  measure  of  the  syphilitic  cachexia. 
Very  latel}^  Eisenschitz  has  attached  special  weight  to  the  en- 
largement of  the  spleen  as  a  symptom  of  latent  hereditary  syphi- 
lis. According  to  this  author,  this  condition  may  very  frequently 
be  demonstrated  even  before  the  first  eruption  has  taken  place, 
and  also  exists  during  the  latent  stage  between  the  different  erup- 
tions. For  discovering  the  enlargement  of  the  spleen  in  suckling 
children  Eisenschitz  specially  recommends  palpation,  since  the 
syphilitic  tumor  is  a  chronic  one,  and  on  account  of  its  greater 
weight  usually  takes  a  low  position. 

Hereditary  syphilis  leads  much  earlier  than  acquired  to  dis- 
ease of  the  internal  organs,  which  then  attains  a  considerable 
degree.  Except  in  leucaemia,  I  have  never  seen  so  far  advanced  a 
splenic  tumor  as  in  the  thirteen-year-old  boy  mentioned  above, 
in  whom  hereditary  syphilis  was  known  to  be  present. 

The  splenic  tumor  of  acquired  syphilis  is  generally  observed 
at  a  period  far  distant  from  the  infection,  at  which  other  symp- 
toms of  the  syphilitic  cachexia  are  generally  present  at  the  same 
time.  In  opposition  to  all  previous  observations,  so  far  as 
known,  Weil  was  able  to  determine  the  presence  of  a  consider- 
able enlargement  of  the  spleen,  even  during  the  existence  of  the 
primary  induration.  He  considers  the  enlargement  of  the  spleen 
as  produced  by  an  irritation  of  its  tissue  by  substances  circulat- 
ing in  the  blood  of  syphilitic  patients,  so  that  I  have  already 
treated  of  the  splenic  tumors  occurring  in  recent  syphilis  among 
the  acute  tumors.  It  will  be  the  task  of  pathological  anatomy 
to  fix  positively  the  nature  of  this  recent  splenic  tumor. 

In  a  practical  point  of  view,  Weil  considers  the  knowledge  of 
the  early  occurrence  of  syphilitic  tumors  of  the  spleen  not  with- 
out importance  for  the  discrimination  of  lesions  upon  the  genital 
organs ;  for  the  sake  of  the  early  diagnosis  of  syphilis,  such  a 
splenic  tumor  might  be  of  value  for  prognosis  and  therapeutics. 
Before  the  spleen  has  attained  its  normal  size,  no  syphilitic 
patient  can  be  considered  cured.  Recent  tumors  of  the  spleen 
are  possibly  still  susceptible  of  recovery,  while  in  the  chronic, 
therapeutics  has  done  little. 
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Tuberculosis  of  the  Spleen. 

Andral,  Anat.  Patliol.  11.  92.~Bart7iez  and  Hilliet,  Mai.  des  enf.  III.  4=Q7.—EoH- 
tanshj,  Lehrbuch.  III.  S.  SOL—IIeinrich,  1.  c.  p.  3U.~~ Foerster,  Pathol.  Ana- 
torn.  S.  826. 

The  tubercles  occur  in  the  form  of  numerous  granulations- 
translucent,  sometimes  whitish  and  opaque,  small,  very  often 
scarcely  as  large  as  a  poppy- seed— with  which,  in  some  cases, 
especially  of  acute  tuberculosis,  the  spleen  is  very  thickly  sprin- 
kled, but  which  may  also  appear  very  isolated.  The  spleen  is 
swollen,  and  when  the  granulations  are  numerous  is  denser  than 
normal.  Billroth  found  the  seat  and  starting-point  of  the  miliary 
tubercles  in  the  true  splenic  tissue — very  seldom  in  the  Malpig- 
hian  corpuscles. 

In  chronic  tuberculosis  they  form  gray,  or  very  often  yellow, 
cheesy,  roundish  nodules,  from  the  size  of  a  millet-seed  to  that 
of  a  pea — an  alteration  which  is  frequently  met  with  in  scrofu- 
lous persons,  and  even  named  scrofulous  spleen.  The  number 
of  nodules  varies  from  some  single  scattered  ones  to  a  complete 
crowding  of  the  splenic  parenchyma. 

Both  forms  are  the  expression  of  a  general  affection  arrived 
at  a  high  degree  of  development.  They  never  occur  indepen- 
dently of  tuberculosis  in  other  organs.  As  a  rule,  they  kill  by 
the  advanced  development  of  the  general  affection,  or  by  the  dis- 
ease of  other  organs,  before  they  can  reach  the  stage  of  meta- 
morphosis ;  hence,  we  seldom  observe  in  the  spleen  a  transition 
of  tubercle  into  softening,  or  the  formation  of  cavities. 

The  diagnosis  is  very  difficult,  and  generally  impossible. 
The  deposit  of  miliary  tubercles  in  the  spleen  during  acute  tuber- 
culosis may  be  suspected  when  this  organ  is  painful  upon  pres- 
sure and  considerably  enlarged.  We  have,  however,  mentioned 
above  that  in  acute  tuberculosis  acute  enlargement  of  the  spleen 
may  take  place  without  a  deposition  of  tubercles  in  its  tissue. 

Since  chronic  tubercle,  as  a  rule,  betrays  itself  by  no  symp- 
toms whatever,  the  diagnosis  is  still  more  difficult.  The  size  of 
the  spleen  is  increased  only  when  very  numerous  masses  of 
tubercle  are  deposited.  As  to  any  efficient  therapeutics,  nothing 
can  be  said. 
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Carcinoma  of  the  Spleen. 

Andral,  Clin.  m6d.  T.  IV.  1131.  p.  Ul.—Brif/ht,  Guy's  Hosp.  Rep.  Vol.  3.  p.  401. 
1836. — Gruveilhier,  Anat.  path.  liv.  XX. —  Walahe,  On  Cancer,  p.  312. — Guens- 
hurg.  Path.  Gewebslehre.  Med.  Zeitschrift  f.  klin.  Medicin.  IV.  5.  1853. — 
Baccelli,  Presse  mCd.  7.  1858  (Primitiv  carcinom). — Hokltansky,  Lehrbuch.  III. 
SOd.—Foerster,  Handbuch.  S.  837.— 2^/-.  Th.  Eiaelt,  Prag.  Viertcljahrschrift. 
XIX.  4.  1862.  S.  26. 

Cancer  of  the  spleen  is  rare  ;  it  occurs  most  frequently  as  a 
secondary  growth  with  cancer  of  the  liver  and  of  the  abdominal 
lymphatic  glands,  in  the  form  of  scattered  or  numerous  encepha- 
loid  nodules,  from  the  size  of  a  pea  to  that  of  a  hazel-nut — or 
of  single  ones,  as  large  as  a  w^alnut  or  the  fist. 

In  pigmentary  cancer  the  spleen  is  usually  only  affected  at 
the  last,  and  then  grows  so  rapidly  that  its  size  may  be  doubled 
in  a  few  days.  The  pigment  nodules  are  generally  very  pale,  so 
that  they  are  like  medullary  cancer.  In  fifty  cases  they  were 
present  thirteen  times  (Eiselt). 

In  some  cases  cancer  of  the  spleen  appears  as  a  diffuse  inflam- 
mation, propagated  from  the  fundus  of  the  stomach.  It  is  very 
seldom  a  primary  growth.  Guensburg  and  Baccelli  describe 
such  cases.  I  have  myself  observed  a  primary  carcinoma  of  the 
spleen  in  my  clinic,  in  a  workman  forty-five  years  old.  He  was 
at  first  treated  for  troubles  arising  from  a  very  extensive  dilata- 
tion of  the  bronchi ;  besides  this,  there  existed,  without  any 
special  cause  having  been  found  therefor,  a  far  advanced,  ver}'- 
dense  tumor  of  the  spleen,  on  the  surface  of  which,  during  life, 
no  prominences  could  be  discovered.  As  the  autopsy  afterwards 
showed,  icterus  and  ascites  had  supervened  in  consequence  of 
secondary  enlargement  of  the  mesenteric  glands,  especially  of  the 
transverse  fissure  of  the  liver  ;  also,  rapid  failure  of  the  powers 
of  life  followed.  From  increase  of  the  jaundice,  death  occurred, 
with  cholsemic,  comatose  symptoms. 

The  spleen  was  found  to  be  considerably  enlarged  in  all  its 
dimensions,  and  showed  upon  its  surface  clearly  marked,  light 
yellow  spots,  of  the  size  of  a  thaler,  the  nodules  being  firmer 
than  the  substance  of  the  spleen.  Upon  section,  they  had  a 
diameter  of  two  or  two  and  one-half  inches  ;  were  round,  often 
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projecting  irregularly  into  the  parenchyma,  and  of  a  light  yel- 
lowish red.  In  the  liver  only  a  few  small,  scattered  nodules 
were  found. 

The  diagnosis  is  possible  only  when  the  cancer  has  been 
demonstrated  in  other  organs,  and  the  uneven  and  knobby  sur- 
face of  the  enlarged  spleen  can  be  felt,  while  the  irregular  and 
unusual  contours  of  the  organ  are  found  by  percussion. 

The  prognosis  is  very  unfavorable,  and  the  therapeutics  pure- 
ly symptomatic. 

Echinococcus  of  the  Spleen. 

Heinrich,  Krankheiten  der  Milz.  8.  376.—Davaine,  Traitg  des  entozoaires.  p.  486. 
Dr.  M.  Wolff,  Berl.  klin.  Wochenschrift.  VII.  5.  6.  1870.— Z>r.  G.  Uterhart, 
Berl.  klin.  Wochenschrift.  VII.  4.  5.  1869.— Z);-.  Wilde,  Deutsch.  Archiv  fur 
klin.  Medicin.  VIII.  1.  S.  116.  1870. — Dr.  Schroetter,  Wiener  medizin.  Jahr- 
biich.  XXVI.  2.  3.  S.  316.  ISlO.—Lebert  u.  Berger,  Berl.  klin.  Wochenschrift. 
VIIL  3.  4.  1871. 

Thie  echinococcus  sac  is  not  frequently  observed  in  the  spleen. 
Among  the  older  writers  great  obscurity  and  confusion  reign  as 
to  the  various  forms  assembled  under  the  names,  hydatids, 
acephalo-cysts.  We  must  separate  the  formation  of  serous  cysts 
not  inhabited  by  living  beings,  which  arise  from  local  causes, 
from  the  formation  of  the  cysticerci.  Heinrich  has  made  a  col- 
lection of  the  earlier  literature  upon  the  occurrence  of  cysticerci 
in  the  spleen.  Most  of  the  cases  were  accidental  discoveries, 
made  upon  post-mortem  examination  ;  they  have  no  great  prac- 
tical interest. 

Echinococcus  of  the  spleen  is  observed,  either  alone  or  to- 
gether with  a  similar  formation  in  other  organs — partly  in  the 
form  of  isolated  cysts,  partly  in  the  .form  of  large  mother-cysts, 
with  numerous  daughter-vesicles,  so  that  the  parenchyma  of  the 
spleen  is  almost  completely  destroyed. 

Dr.  Saeller  describes,  in  November,  1826,  an  abscess  of  the  liver  opening  through 
the  lungs,  with  seventy-four  hydatids  in  the  spleen,  in  the  same  individual.  In  the 
place  of  the  spleen  was  found  a  round,  tense  body,  and,  when  this  was  lifted  out, 
upon  its  lower  posterior  surface  was  found  the  whole  spleen  shrunken  together. 
The  tense,  elastic  growth  was  seated  at  the  hilus  of  the  spleen,  and  weighed  3  lbs. 
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and  3  oz.  The  sac  contained  seventy-four  larger  and  smaller  hydatids,  of  from 
half  an  inch  to  an  inch  in  diameter. 

The  causes  of  the  occurrence  of  echinococci  in  man  have  been 
cleared  up  by  more  recent  investigations.  It  is  now  known  why 
this  disease  is  more  frequently  observed  in  many  countries.  Ac- 
cording to  the  statement  of  H.  Krabbe,  in  his  "  Recherches  hel- 
minthologiques  en  Danemark  et  en  Islande,"  among  70,000  in- 
habitants of  Iceland,  at  least  1,500  carry  around  with  them  an 
echinococcus  tumor.  According  to  other  reports,  one-seventh 
of  the  entire  population  suffers  from  echinococci.  This  enormous 
frequency  of  hydatid  growths  is  referred  to  the  very  great  num- 
ber of  dogs,  and  the  intimate  relations  with  them  on  the  part  of 
the  inhabitants,  who  often  shelter  in  their  huts,  during  the  winter, 
nine  or  ten  dogs.  G.  Simon  has  called  attention  to  the  frequent 
occurrence  of  echinococci  in  Mecklenburg  ;  there,  however,  dogs 
are  no  more  frequently  kept  in  the  house  than  in  South  Ger- 
many, where  echinococcus  growths  of  recognizable  dimensions 
are  seldom  observed ;  it  is  probable  that  in  Mecklenburg  a 
greater  percentage  of  dogs  are  affected  with  echinococcus  tape 
worms,  as  has  been  shown  to  be  the  case  with  the  dogs  of  Ice- 
land in  comparison  with  those  in  Copenhagen  (Wolff).  In  Greifs- 
wald  I  have  very  frequently  found  this  taenia,  upon  examining 
dogs,  in  so  great  numbers  that  the  surface  of  the  intestinal  mu- 
cous membrane  was  almost  completely  covered  with  them,  while 
in  Giessen  this  state  of  things  did  not  exist.  Here  I  have  seen 
echinococcus  tumors  of  the  liver  four  times  in  ten  years,  but 
during  the  same  time  in  Giessen  not  at  all.  Even  here,  however, 
I  have  not  yet  observed  their  presence  in  the  spleen.  Why  this 
organ  is  so  seldom  attacked,  I  am  unable  to  explain. 

The  symptoms  of  echinococcus  in  the  spleen  are  exceedingly 
variable.  They  are  often  to  be  recognized  only  from  the  trouble 
caused  by  their  bulk  ;  at  other  times  by  an  inflammation  of  the 
sac.  The  subjective  painful  symptoms  are  very  variable  ;  often 
very  severe  pains  are  felt  long  before  the  patient  has  remarked 
the  swelling ;  then  disappear  for  years,  to  break  out  anew  with 
increased  intensity.  In  another  series  of  cases,  and,  indeed,  in 
the  larger  number,  severe  pain  is  wanting.  The  only  feeling 
present  is  that  of  fulness  and  weight  at  the  place  where  the 
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growth  has  developed,  which  increases  witli  tlie  increasing  ten- 
sion ;  gastric  symptoms  often  occur,  which  depend  upon  mechan- 
ical compression  of  the  stomach  and  the  intestines.  These  are  : 
want  of  appetite,  nausea,  constipation,  sometimes  persistent  vom- 
iting of  portions  of  the  food,  or  even  bloody  masses.  To  these 
are  sometimes  added,  as  signs  of  the  commencing  inflammation 
of  tlie  sac:  chills,  succeeded  by  fever,'  sweating,  delirium,  and 
emaciation. 

In  all  cases  which  were  diagnosticated  during  life  one  tumor 
was  present,  of  the  existence  of  which  the  patients  usually  be- 
came aware  accidentally,  and,  as  a  rule,  long  after  the  first  symp- 
toms had  shown  themselves.  The  tumor  is  usually  visible  to  a 
greater  or  less  extent  as  a  single  prominence,  but  sometimes  with 
several  conical  projections.  Its  boundaries  may  be  accurately 
made  out  by  palpation  and  percussion. 

In  the  case  described  so  clearly  and  thoroughly  by  "Wolff  the  examination  showed 
a  large  abdominal  tumor,  which  had  distended  the  left  posterior  half  of  the  thorax, 
had  pushed  out  the  last  intercostal  space  upon  the  left  side,  and  appeamd  as  a  pal- 
pable projection,  immediately  below  the  edge  of  the  ribs,  inward  from  the  line  of 
the  nipple.  The  tumor,  as  limited  by  percussion  dulness,  began  in  the  left  anterior 
axillary  line,  at  the  upper  border  of  the  sixth  rib,  went  obliquely  downward  nine 
centimetres  to  the  right  epigastrium,  where  it  was  distinctly  separated  from  the 
iiver  by  the  clear,  tympanitic  sound  of  the  fundus  of  the  stomach,  which  had  been 
pushed  forward,  then  bent  to  the  left  and  downward,  beyond  the  umbilicus,  wliere 
its  lower  limit  was  three  fingers'  breadth  distant  from  the  anterior  spine  of  the 
ilium,  and  two  inches  from  the  vertebral  column  at  the  level  of  the  eleventh  dorsal 
vertebra.  The  greatest  length  of  the  tumor  was  forty-seven,  the  greatest  breadth, 
twenty-five  centimetres.  At  the  place  where  it  arched  forward  decided  fluctua- 
tion was  found  over  an  extent  of  several  inches,  but  no  hydatid  thrill.  Upon  a 
full  inspiration  the  tumor  was  thrust  far  downward. 

Upon  palpation,  as  a  rule,  fluctuation  ma}^  usually  be  deter- 
mined, at  least  in  one  spot,  which,  however,  does  not  always  cor- 
respond to  the  most  prominent  part  of  the  tumor.  In  other 
portions  the  tumor  has  an  elastic  and  often  quite  resistant  char- 
acter.   Hydatid  trembling,  upon  which  special  weight  has  often 

'  UniveilMer  mentions  a  patient  who  suffered  for  eighteen  months  from  a  tertian 
intermittent,  returning  at  intervals,  and  in  whom  acephalo-cysts  were  found  in  the 
liver  and  spleen  after  death  ;  he  assumes  tliat  the  febrile  symptoms  made  their  appear- 
ance as  the  thrusting  out  or  inflammation  of  the  cysts  began. 
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been  laid  among  the  symptoms,  is  seldom  perceived.  Finsen, 
whose  observations  were  based  upon  255  cases  of  various  eclii no- 
coccus  tumors,  has  never  observed  this  symptom.  Wolff  makes 
the  same  statement  as  to  seven  cases  observed  in  Rostock.  Fre- 
richs  also  found  it  wanting  in  half  the  echinococcus  tumors  ex- 
amined by  him.  He  found  it  clearly  only  in  those  cases  where 
the  echinococcus  sac  enclosed  a  large  number  of  vesicles,  and 
was  not  too  tensely  stretched  ;  where  only  one  cyst  was  present 
Frericlis  was  never  able  to  detect  the  hydatid  thrill.  As  in  other 
splenic  tumors,  a  peritoneal  friction  sound  is  often  observed  in 
these  cases  in  the  left  hypochondrium.  For  the  differential  diag- 
nosis of  this  kind  of  splenic  tumors,  important  data  are  found  in 
the  continuance  of  the  disease  for  years  ;  the  slow  growth  of  the 
tumor ;  in  most  cases  the  comparatively  slight  disturbance  of 
the  general  health ;  the  favorable  conditions  of  nutrition ;  and 
the  enduring  ability  of  the  patient  to  labor,  notwithstanding  the 
immense  tumor.  The  exploratory  puncture  affords  greater  cer- 
tainty. Wolff  remarks  that  every  one  who  has  made  a  diag- 
nosis of  echinococcus  experiences  a  certain  feeling  of  uncertainty 
if,  after  puncture,  he  finds  in  the  evacuated  fluid  neither  scolices, 
nor  hooks,  nor  pieces  of  membrane,  which  justify  him  in  his 
diagnosis,  and  if,  besides,  the  fluid  contains  albumen  instead  of 
being  free  from  it,  as  is  expected.  The  absence  of  scolices  and 
hooks  is  not  so  very  rare  an  occurrence.  In  twelve  cases  of  echi- 
nococcus at  the  Rostock  clinic  they  were  found  only  twice.  Ac- 
cording to  Wolff,  their  absence  points  either  to  an  incomplete 
development  of  the  echinococcus  or  to  sterile  hooks,  or  to  de- 
struction of  the  scolices  or  hooks  which  had  been  present  at  an 
earlier  period.  In  the  cases  without  scolices  and  hooks,  the 
evacuated  fluid  was  often  purulent  or  albuminous  ;  it  appears 
that  the  scolices  are  destroyed  by  altered  or  purulent  fluid  in  the 
cysts.  The  albumen  contained  in  the  echinococcus  fluid  may  be 
referred  to  the  albuminous  serum  of  the  pus,  and  consequently 
to  suppurating  connective  tissue,  even  when  only  few  or  no  pus- 
corpuscles  can  be  demonstrated. 

As  to  the  prognosis  and  tJierapeuUcs  of  echinococci  of  the 
spleen,  the  same  may  be  said  as  of  those  of  the  liver.  The 
double  puncture  recommended  by  G.  Simon  has  been  twice  per- 
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formed  in  Rostock  :  once  with  a  favorable  result  (Hueter)  ;  once 
with  an  unfavorable  termination  from  copious  hemorrhages  of 
about  600  grms.  from  an  eroded  vessel  of  the  spleen  (Koenig). 
Dr.  Wilde  has  also  obtained  a  favorable  result  from  the  same 
operation.  On  the  other  hand,  Dr.  Schroetter,  in  Vienna,  reports 
a  case  of  echinococcus  of  the  spleen,  in  which  he  obtained  a  very 
favorable  result  from  simple  puncture  followed  by  the  injection 
of  iodine.  Lebert  and  Berger  mention  the  favorable  effect  of  ex- 
ploratory puncture  in  echinococcus  colonies. 


Rupture  of  the  Spleen  and  its  Vessels. 

Heinrich,  Milzkrankheiten.  S.  i02.—Bamherger,  L.  c.  p.  Q2l.-Diefenhach,  Med. 
Zeitung  des  Vereins  fiir  Heilkunde  in  Preussen.  1833.  Nr.  A.—Herrick,  London 
Med.  Gaz.  1845.  April— Buss,  Med.  Times  and  Gaz.  Nr.  7.  1S68.— Simpson, 
Edinb.  Med.  Journ.  Sept.  ISQQ.—Aufrecht,  Virchow's  Archiv.  XXXVU.  3. 
ISQQ.—Cohnheim,  Virchow's  Archiv.  XXXVIL  3.  1866. 

Anatomical  and  physiological  peculiarities  combine  to  render 
the  parenchyma  of  the  spleen  more  disposed  to  rupture  than 
that  of  other  glandular  organs.  Its  decided  richness  in  blood 
during  every  digestion  should  be  remembered,  as  well  as  the  very 
marked  increase  in  size  when  it  receives  the  masses  of  blood 
driven  from  other  parts  of  the  body.  It  might  be  supposed  that 
it  would  more  frequently  burst  if  it  had  not  a  fibrous  capsule 
which  appears  to  be  capable  of  a  certain  amount  of  stretching. 
A  diseased  condition  and  an  increase  in  size  of  the  organ  are  gen- 
erally found  as  a  further  disposing  cause.  The  number  of  cases 
in  which  a  perfectly  healthy  spleen  has  been  ruptured  or  injured 
is  small. ^  In  regions  where  intermittent  fever  is  endemic — as  in 
the  East  Indies — swelling  and  softening  of  the  spleen  are  said  to 
occur  to  such  a  degree  that  rupture  takes  place  from  the  slight- 
est exertion,  from  vomiting,  from  blows  upon  the  left  side,  or 
even  without  any  external  occasion  ;  tlius  Playfair  reports  that 
he  saw  in  the  East  Indies,  during  two  and  a  half  years,  twenty 
cases  of  rupture  of  the  spleen,  and  that  in  Bengal  every  third 


'  Dieffenbach,  Med.  Zeitung  dea  Vereins  fiir  Heilkunde  in  Preussen.  1833.  No.  4. 
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person  has  a  fever -spleen,  which  is  inclined  to  softening  and  rup- 
ture. Stadkowsky,  in  Volhynia,  in  the  course  of  ten  years,  had 
an  opportunity  to  make  seven  examinations  of  persons  who  had 
died  in  consequence  of  injuries  to  the  spleen — the  death,  in  all 
cases,  resulting  from  hemorrhage.  This  question  is  important  in 
the  consideration  of  medico-legal  cases. 

Herrick  '  states  that  after  a  blow  of  the  fist  in  the  left  hypochondrium,  anil  a 
consequent  fight,  the  death  of  one  of  the  men  took  place  within  twenty-five  minutes. 
Tiie  examination  raadj  twjnty-four  hours  afterwards  showed  no  trace  of  external 
violence.  On  opening  the  abdominal  cavity,  it  was  found  to  contain  two  to  three 
quarts  of  dark,  partly  coagulated  blood.  The  spleen  was  some  five  times  as  large 
as  usual,  and  so  soft  that  a  slight  pressure  of  the  finger  was  sufficient  to  crush  it, 
and  on  its  posterior  surface  was  found  a  fissure,  some  five  inclies  long,  extending 
deep  into  its  substance.  The  assailant  was  indicted  for  manslaughter,  but  acquitted, 
bjcause  the  spleen  was  already  much  diseased.  In  the  case  related  by  Salluce, 
the  prisoner  was  condemned  to  death.  The  spleen  of  normal  cliaracter  was  in  two 
places  ruptured  in  consequence  of  a  violent  blow  in  the  lumbar  region  received  in  a 
fight,  the  man  immediately  falling  dead. 

The  immediate  cause  consists,  when  coming  from  without,  in 
some  sudden  mechanical  violence.  Aside  from  penetrating,  punc- 
tured, and  gunshot  wounds,  it  may  be  a  concussion  of  the  splenic 
region  or  of  the  whole  body,  as  in  violent  blows  and  shocks,  a 
fall,  or  leap  of  considerable  height.  Injuries  in  the  splenic  region, 
may,  as  Portal  remarks,  cause  a  rupture  without  leaving  any 
visible  signs  externally.  In  pathological  conditions,  the  rupture 
may  be  either  spontaneous  or  occur  from  some  external  cause. 
The  spontaneous  ruptures  are  almost  always  a  consequence  of 
acute  swelling  rapidly  reaching  an  extreme  degree.  Rokitansky 
saw  a  rupture  of  the  spleen  suddenly  swollen  above  its  maximum, 
most  frequently  in  typhus  and  the  cold  stage  of  intermittents. 

Buss  observed  hemorrhage  of  the  spleen  in  consequence  of  the 
hemorrhagic  diathesis  (htemophilia)  in  a  man  twenty  years  old, 
who  had  had  from  his  early  youth  great  losses  of  blood  succeed- 
ing every  injury  ;  and  after  an  abundant  bleeding  from  extrac- 
tion of  a  tooth  and  lasting  several  days,  suddenly  experienced, 
without  any  outward  injury,  severe  pains  in  the  left  iliac  region, 
where  a  tumor  was  to  be  felt  ;  moderate  fever,  vomiting,  consti- 


'  London  Medical  Gazette.  1845.  April. 
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pation  were  present.  On  the  sixth  day  after  the  beginning  of 
the  j)ains,  death  took  place.  At  the  autopsy  a  quantity  of  coagu- 
kited  blood  was  found  in  the  abdominal  cavity.  The  spleen, 
enlarged  to  twice  its  normal  size,  soft,  and  dark  red,  lay  upon 
the  left  internal  iliac  muscle,  and  showed  only  a  deep  tear  in  the 
inner  surface,  the  rest  of  the  organ  being  anaemic. 

Rupture  of  the  spleen  was  observed  in  three  cases  in  women, 
by  Simpson,  in  connection  with  pregnancy  and  childbirth.  Auf- 
recht  reports  a  case  of  miliary  tuberculosis  of  the  abdominal 
organs  ;  scrofulosis  of  the  mesenteric  glands,  with  death  from 
rupture  of  the  spleen  in  a  man  forty- two  years  old,  addicted  to 
drink,  who  occasionally  suffered  from  diarrhoea  and  dropsy  of 
the  lower  extremities,  but  no  further  symptoms,  in  whom  collapse 
and  death  occurred  after  abundant  waterj^  evacuations.  The 
spleen  exhibited  upon  its  lower  surface  a  rent  two  and  a  half 
lines  long  and  four  inches  wide,  filled  with  clots;  the  portions 
of  the  spleen  surrounding  were  thickl}^  sprinkled  with  whitish 
miliary  granulations,  others  being  more  thinly  scattered  in  the 
remainder  of  its  tissue. 

The  form  of  the  rupture  is  either  straight,  angular,  or  round. 
The  spleen  is  torn  either  in  one  or  in  several  places,  and  the 
separation  may  extend  throughout  the  whole  parenchyma.  In 
Thomson's  case  the  spleen  was  divided  into  several  pieces.  A 
considerable  amount  of  blood,  partly  coagulated  and  partly  fluid, 
is  found  in  the  abdominal  cavity. 

Many  cases  which  have  been  described  as  spontaneous  rupture 
of  the  spleen  seem  to  liave  been  occasioned  simply  by  softening 
and  suppuration  of  hemorrhagic  infarctions.  In  others,  there  is 
a  rupture  of  the  splenic  artery  or  vein,  with  or  without  dilata- 
tion. Cohnheim  has  lately  described  a  very  interesting  rupture 
of  varices  of  the  spleen. 

A  man  tweuty-seven  years  old  was  treated  for  several  months  for  indefinite 
symptoms  referred  to  a  syphilitic  lesion  of  the  brain  ;  for  the  last  three  days  ho  had 
■complained  of  a  stitch  in  the  left  side.  A  short  time  after  eating,  he  fell  with  a 
•cry  of  distress,  and  died  in  a  few  moments.  The  autopsy  showed  almost  a  litre  of 
bloody  fluid  in  the  peritoneal  cavity,  and  a  large  quantity  of  soft,  firmly  coagu- 
lated blood,  especially  in  the  left  hypochondrium.  The  spleen  was  six  inches  long, 
five  wide,  and  two  thick.  The  surface  was  rendered  uneven  by  numerous,  roundish. 
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dark  blue,  soft  elevations,  in  the  middle  of  one  of  which  was  a  slit  three-quarters  of 
an  inch  long,  opening  easily,  and  filled  with  clot.  In  the  interior  were  irregular, 
rounded  cavities,  from  the  size  of  a  pea  to  that  of  a  goose's  egg,  communicating 
freely  with  each  other,  filled  with  coagulated  blood  and  thrombi,  both  recent  and 
old.  In  a  side  cavity  of  the  largest  of  these  dilatations  was  the  slit  found  on  the 
outside.  The  wall  of  the  cavities  was  smooth,  of  a  reddish  white  color,  resembling 
that  of  the  veins ;  only  in  certain  places  the  smooth  wall  could  not  be  continuously 
followed,  and  the  clots  were  immediately  surrounded  by  the  torn  sjilenic  pulp. 
The  parenchyma  was  tolerably  tough,  grayish  red,  with  large  and  numerous  follicles. 
The  splenic  artery  and  vein  were  empty,  and,  up  to  their  entry  into  the  hilus,  nor- 
mal. Upon  one  side  of  a  branch  of  the  artery  in  the  hilus  was  situated  an  aneurism 
as  large  as  a  pea,  which  had  no  connection  with  the  cavities  in  the  interior.  The 
connection  of  these  cavities,  on  the  other  hand,  with  the  branches  of  the  splenic 
vein,  could  be  very  clearly  made  out.  Similar,  but  smaller  and  more  oval,  varicose 
cavities  connected  with  the  branches  of  the  portal  vein  were  found  through  a  small 
space  in  the  right  lobe  of  the  liver,  close  beneath  its  convex  surface.  The  other 
organs,  which  were  normal,  furnished  no  basis  for  an  explanation  of  the  dilatation 
of  the  veins.  Under  the  microscope,  the  walls  of  these  showed  clearly  the  structure 
of  normal  veins ;  an  epithelium  could  not  be  demonstrated. 

As  to  the  origin  of  such  varices,  my  discovery  of  dilatation 
of  the  splenic  veins  in  animals,  after  cutting  the  nerves  in  the 
hilus,  possesses  some  interest. 

Kupture  of  the  splenic  artery  sometimes  happens  when  this 

•  vessel  is  diseased,  or  has  a  tendency  to  the  formation  of  aneurisms. 
Parker '  observed  in  a  man  whose  health,  with  the  exception  of 

•  occasional  dyspeptic  symptoms  and  pains  in  the  back,  had  been 
'  usually  pretty  good,  sudden  death  a  few  hours  after  a  hemor- 
1  rhagic  discharge  from  the  bowels.  The  post-mortem  disclosed  as 
1  the  source  of  the  bleeding  an  aneurism  arising  from  a  branch  of 
1  the  splenic  artery,  forming  a  tumor  of  the  size  of  a  small  orange, 
'which  projected  into  the  stomach  and  had  ruptured  therein. 

Pfeuffer  also  observed  a  hemorrhage  from  the  splenic  artery  com- 
1  municating  with  the  stomach.  I  have  observed  the  same  thing 
i  in  ulcers  of  the  stomach. 

The  symptoms  of  rupture  of  the  spleen  are  in  general  those  of 
I  the  rupture  of  an  internal  organ.  The  patients  experience  a 
s  severe  pain,  which  is  most  intense  in  the  region  of  the  spleen, 
^  but  not  unfrequently  extends  over  a  large  part  of  the  abdomen. 


'  Edinburgh  Journal.  1844.  July.  p.  132. 
VOL.  VIII.— 32 
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Man}^  patients  describe  their  feelings  as  if  something  burst  inside. 
The  splenic  region  is  exceedingly  sensitive  to  pressure.  In  a 
very  short  time  the  symptoms  of  hemorrhage  appear,  such  as 
paleness,  small  pulse,  cold  extremities,  fainting,  distention  of  the 
abdomen,  and  usually  rapid  death.  According  to  Vigla,  peri- 
tonitis is  never  observed,  even  when  life  is  prolonged  several  days 
after  the  rupture. 

When  the  previous  disease  of  the  spleen  is  known,  or  a  severe 
injury  in  the  splenic  region  has  taken  place,  the  diagnosis,  ac- 
cording to  Bamberger,  can  be  made  with  great  probability  from 
the  combination  of  symptoms  mentioned.  Kupture  of  the  spleen 
may  be  distinguished  from  ruptures  and  perforations  of  the 
stomach  and  intestinal  canal  by  the  extravasation  of  air  into  the 
abdominal  cavity,  which  can  always  be  demonstrated  by  the 
physical  signs  in  the  last  mentioned  accident,  and  the  rapidly 
following  general  peritonitis.  The  peritonitis  is  never  wanting  in 
rupture  of  the  liver,  the  biliary  passages,  the  kidneys  or  their 
pelves,  the  ureters,  or  the  bladder,  and,  in  addition,  symptoms  of 
an  alfection  of  the  organs  mentioned  are  present,  while  the  seat 
of  the  most  intense  pain  does  not  correspond  to  the  position  of 
the  spleen. 

Death  is  the  usual  result  of  rupture  of  the  spleen,  generally 
within  twenty-four  hours.  No  authentic  case  of  recovery  is  yet 
known,  although  not  beyond  the  limits  of  possibility.  Among 
seventeen  cases  which  Yigla  has  collected,  death  occurred  four 
times  suddenly,  three  times  after  some  hours,  and  three  times 
before  the  end  of  the  first  day.  The  longest  duration  was  in  one 
case — six  days. 

The  therapeutics  must  be  directed  towards  checking  the  bleed- 
ing, and  combating  the  symptoms  of  collapse  resulting  from 
hemorrhage  with  secondary  action  upon  the  nervous  system; 
the  application  of  ice-bags  in  the  left  hypochondrium  is  the  most 
important  measure.  At  the  same  time,  several  litres  of  ice-water 
are  to  be  poured  into  the  colon  by  means  of  the  intestinal  tube 
and  a  funnel  while  the  patient  lies  upon  his  back,  in  order  to 
exercise  pressure  from  below  upon  the  spleen.  In  accordance 
with  previous  experience  in  other  hemorrhages,  a  subcutaneous 
injection  of  a  solution  of  extract  of  ergot  miglit  be  combined 
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tlierewitli.  If  the  pain  is  severe,  opium  in  large  doses,  as  recom- 
mended by  Algla,  is  suitable:  for  internal  exhibition,  the  pill 
form  is  to  be  chosen  ;  in  other  cases,  the  subcutaneous  injection 
of  morphia.  If  the  collapse  increases,  stimulants  are  to  be  used 
internall}^,  such  as  wine,  ether,  musk,  and  camphor,  the  latter 
also  as  a  subcutaneous  injection  in  the  form  of  camphorated  oil 
(1  to  6). 

The  question  has  been  raised  whether  splenotomy  is  indicated 
in  rupture  of  the  spleen,  especially  in  malarial  districts.  A  nat- 
ural recovery  from  ruptured  tumors  of  the  spleen  has  so  far  not 
been  observed.  The  operation,  however,  on  account  of  the  uncer- 
tainty of  the  diagnosis,  is  usually  out  of  the  question. 


Leucfemia. 

Nasse,  TJntersuchungen  Uber  Physiologie  und  Pathologie.  Bonn,  1835. —  VircTioio, 
"Weisses  Blut.  Froriep's  Notizen.  1845.  Nov.  K  780. — The  same,  Weisses  Blut 
und  Milztumoren.  Medic.  Zeitung.  1846.  Nr.  34-36. — Bennett,  Edinb.  Journ. 
October,  1846.— The  same,  Edinb.  Monthly  Journ.  1851.  Vol.  XII.  p.  326.— 
The  same,  Leucocythcemia,  or  White  Cell-Blood  in  Relation  to  the  Physiology 
and  Pathology  of  the  Lymphatic  Glandular  System.  Edinb.,  1852. — Julius 
Vogel,  Ein  Fall  von  Leukamie  mit  Vergrosserung  von  Milz  und  Leber.  Vir- 
chow's  Archiv.  III.  S.  570. —  Virchoxo,  Zur  pathologischen  Physiologie  des 
Blutes.  Die  Bedeutung  der  Milz-  und  Lymphdrxisenkrankheiten  fiir  die  Blut- 
mischung  (Leukamie).  Virchow's  Archiv.  I.  567.  V.  S.  58. — Wurzburger  Ver- 
handlungen.  II.  S.  325. —  Uhle,  Ein  Fall  von  linealer  Leukamie.  Virchow's 
Archiv.  1853.  V.  S.  376. — Griesinge?',  Zur  Leukamie  und  Pyamie.  Virchow's 
Archiv.  V.  S.  391.— (Ze  Pury,  Virchow's  Archiv.  VIH.  S.  289.— Heschl,  Vir- 
chow's Archiv.  VHI.  S.  S5S.—SchreiIfer,  De  Leukaemia.  Regiom.  1854.—^. 
Vidal,  De  la  leucocythemie  splenique,  ou  de  I'hypertrophie  de  la  rate  avec  al- 
teration du  sang,  consistant  dans  une  augmentation  considerable  du  nombre 
des  globules  incolores  du  sang.  Gaz.  hebdom.  III.  7,  10,  12,  14,  15.  1856.-5. 
Schnepf,  Des  globules  incolores  du  sang,  de  leur  valeur  physiologique  et  patho- 
logique  (Leucocythiimie)  du  sang  blanc  (Leucaemie).  Gaz.  mCd.  de  Paris.  14, 
15,  16,  20,  21,  22.  1856.— Handbuch  der  speciellen  Pathologic  und  Therapie 
von  Rudolph  Virchow.  Storungen  der  Blutmischung  von  J.  Vogel,  I.  Bd.  S. 
392.-72.  Walther,  Ueber  Leukamie.  Schmidt's  Jahrbiicher.  1858.  Vol.  97.  S. 
203-227. — Friedreich,  Ein  ncuer  Fall  von  Leukamie.  Virchow's  Archiv.  XII. 
S.  37.  1857.— Boettcher,  Virchow's  Archiv.  1858.  XIV.  S.  483.— «.  Reckling- 
hausen, Virchow's  Archiv.  XXX.  8.  ^Ib.—Scherer,  Verhdlgn.  d.  Wiirzb.  phy- 
sikal.-mcdic.  Gesellsch.  11.  325.   1852;  VII.  225.   l^^l.—Fohcarcmy,  Allg. 
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Wiener  med.  Zcitung.  K  29-31.  1858. — Moaler  and  Jfoerner,  Vircliow's  Ar- 
chiv.  XXV.  S.  142.— >SaZ^ow;sl-?/,  Vircliow's  Archiv.  Bd.  L.  S.  174. — Martin 
Ehrlicli,  Ucber  Leukiiraie.  Inauguralabhandlung.  Dorpat,  1862. — Mosler,  Kli- 
nisclie  Studien  iiber  Leukamie.  Berl.  klin.  Wochensclirift.  1864.  2,  3,  12,  13, 
14.  1867.  10,  11,  12.—^.  Neumann,  Wagner's  Archiv  der  Heilkunde.  Bd.  XI. 
—  Waldeyer,  Diffuse  Hyperplasie  des  Knockenmarkes :  Leukamie.  Virchow's 
Archiv.  LII.  Nr.  305. — Kottmann,  Die  Symptome  Der  Leukamie.  Bern,  1871. 
— Mosler,  Die  Pathologie  und  Therapie  der  Leukamie.  Kliniscli  bearbeitet. 
Berlin,  1873.  A.  Hirscliwald. 


Historical  Slcetcli. 


It  was  in  the  year  1845  that  Virchow  correctly  explained  and 
interpreted  without  prejudice  a  case  of  leucaemia,  since  he 
looked  upon  the  corpuscles  occurring  in  leucsemic  blood  and 
characterizing  the  disease  as  white-  blood-corpuscles,  and  not, 
like  Bennett,  Bouchut,  and,  much  earlier,  Yelpeau,  as  pus- cor- 
puscles. That  the  blood,  from  its  whitish  color,  might  become 
similar  to  pus,  mucus,  chyle,  or  milk,  was  known  long  before 
Virchow.  There  was  no  neglect  in  forming  numerous  theories, 
such  as  purulent  absorption  (E,ibes),  inflammation  of  the  blood 
(Piorry),  purulent  fermentation  of  the  blood  (Engel);  in  fact, 
these  theories  had  taken  deep  root  in  pathology,  notwithstand- 
ing Nasse's  discovery,  in  the  year  1835,  that  colorless,  white 
corpuscles  were  present  in  normal  blood,  besides  the  red  ones  ; 
full  ten  years  passed  by  during  which  the  theory  of  pus  in  the 
blood  was  firmly  held.  By  a  singular  coincidence  of  events  it 
happened  that  just  at  the  time  when  Virchow,  by  his  works. 
"White  Blood"  and  "White  Blood  and  Tumors  of  the  Spleen," 
assigned  the  correct  meaning  to  the  white  corpuscles  in  the  blood, 
Bennett,  by  a  simultaneous  observation,  thought  that  he  had 
placed  the  keystone  to  the  pus  theory  by  explaining  the  condi- 
tion as  a  suppuration  of  the  blood  ;  hence,  many  physicians  in- 
correctly look  upon  the  discovery  of  leucaemia  as  having  bee 
made  simultaneously  by  Virchow  and  Bennett.  The  fact  is,  tha 
while  Virchow  and  Bennett  each,  almost  simultaneously  (1845), 
observed  a  case  of  leucaemia,  the  latter  considered  his  a  suppura- 
tion of  the  blood  (pyaemia),  and  only  six  years  later,  after  Vir- 
chow had  explained  his  immediately  as  white  blood  (leucaemia), 
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accepted  the  doctrine  of  Virchow.  There  can  be  no  more  dispute 
at  the  present  day  that  the  discovery  of  leucaemia  belongs  to  Vir- 
chow alone.  Through  the  services  of  Virchow  alone  we  are  at 
present  in  the  condition  to  judge  correctly  of  the  older  observa- 
tions on  "white  blood,"  "purulent  blood,"  "blood  of  a  peculiar 
appearance,"  which  occurred  in  what  Walter  calls  the  "ante- 
leucjemic"  period,  and  make  them  useful,  as  Virchow  himself 
has  done,  in  enlarging  the  catalogue  of  cases.  Here  belong  the 
cases  of  Bichat,  Velpeau,  Oppolzer  and  Liehmann,  Rokitansky, 
Wintrich,  Caventou,  Harless,  Andral,  and  Bricheteau. 

The  doctrine  of  leucaemia  received  important  support  from 
Julius  Vogel,  at  that  time  professor  in  Giessen,  who,  in  1849, 
made  for  the  lirst  time  the  diagnosis  of  leucaemia  in  a  patient  of 
his  clinic.  Afterwards,  Bennett  also  gathered  a  series  of  cases, 
which  were  first  collected  in  the  Monthly  Journal  of  Med.  Sci- 
ence, 1851,  and  afterwards  in  a  special  work.  It  has  already  been 
properly  shown  that  with  the  new  name^  leucocythaemia,  which 
he  bestowed  upon  the  disease,  he  gained  no  claim  to  the  priority 
of  the  discovery.  Bennett  did  good  service,  however,  in  spread- 
ing the  knowledge  of  this  disease  in  England  and  collecting 
twenty-one  new  observations,  partly  his  own,  and  partly  from 
Robertson,  Chambers,  Quain,  Walshe,  Hislop,  Douglas,  Gaird- 
ner,  Wallace,  Drumont.  He  also  added  four  cases  of  hypertro- 
phy of  the  spleen  without  the  development  of  leucaemia,  described 
several  examinations  of  the  blood,  and  gave  a  valuable  analysis 
of  the  anatomical  and  symptomatic  conditions. 

In  the  year  1853,  in  a  longer  article,  Virchow  communicated 
a  series  of  new  cases,  and  indicated  the  necessity  of  separating 
two  different  forms  of  leucaemia.  In  consequence  of  Virchow' s 
works,  numerous  cases  of  leucaemia  were  published  by  German 
physicians,  as  Uhle,  Griesinger,  Heschl,  Schreiber.  The  last-men- 
tioned author  has  shown  that  the  follicles  of  the  intestine  also, 
especially  the  Peyer's  patches,  may  show  the  same  changes  in 
leucaemia  which  we  meet  with  most  distinctly  in  the  external 
lymphatic  glands. 

In  the  year  1856  two  very  complete  treatises  upon  this  sub- 
ject appeared,  one  by  E.  Vidal,  the  other  by  B.  Schnepf.  The 
former  treated  especially  the  clinical  side  of  the  subject,  the 
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latter  the  pathological.  In  the  same  year  the  knowledge  of  leu 
cjemia  was  essentially  advanced  in  Germany.  Yirchow's  col- 
lected contributions  to  scientific  medicine,  which  were  published 
in  the  year  1856,  contained  a  new  essay  on  leucfemia,  in  whicli 
the  author  gave  a  general  sketch  of  the  disease,  and  demon- 
strated the  connection  of  the  diseases  of  the  individual  organs 
with  the  leucsemic  dyscrasia. 

The  peculiar  lesions  in  the  digestive  tract,  as  well  as  in  the 
pleura,  the  liver  and  kidneys,  were  more  carefully  studied  by 
Friedreich,  Boettcher,  and  Von  Recklinghausen.  The  chemical 
side  of  the  question  was  not  neglected.  After  the  condition  of 
the  normal  constituents  of  the  blood  had  been  determined  from 
the  analysis  of  leucsemic  blood,  by  Julius  Yogel,  Robertson, 
Parkes,  Becquerel,  Laveran,  and  Robin,  Scherer,  from  the  exam- 
ination of  a  case  of  leucaemia  observed  by  Bamberger  and  Yir- 
chow,  furnished  the  chemical  proof  of  the  near  relation  in  which 
leucaemia  stands  to  changes  in  the  activity  of  the  spleen,  since  he 
found  in  leucsemic  blood  several  soluble  constituents  of  the  sple- 
nic pulp,  viz.,  hypoxanthin,  uric  acid,  lactic  acid,  leucin,  and 
formic  acid.  These  statements  were  confirmed  by  the  investiga- 
tions of  Folwarczny,  Koerner,  and  myself.  Salkowsky  has  lately 
undertaken  chemical  investigation  in  the  same  direction 

Special  attention  was  given  to  the  etiology,  symptomatology 
and  therapeutics  of  this  disease  in  the  observations  communi- 
cated by  me  to  the  Berliner  klinisclie  Woclienschrift.  The 
subject  has  recently  received  a  most  thorough  elaboration  from 
Virchow,  in  his  Lectures  on  Morbid  Growths,  II.  Bd.  Berlin, 
1864  and  1865.  In  the  twenty-first  lecture  on  lymphatic  growths 
the  leucsemic  lymphomas  are  thoroughly  treated. 

Quite  lately  an  important  contribution  to  the  pathological 
anatomy  of  leucaemia  has  been  made  by  E.  Neumann.  After  he 
had  been  led,  in  consequence  of  his  investigations  upon  the  func- 
tion of  the  osseous  marrow  in  the  formation  of  the  blood,  to 
consider  its  connection  with  leucaemia,  a  necropsy  of  a  case  of 
this  kind  made  by  him  on  the  3d  of  July,  1869,  convinced  him  of 
the  existence  of  a  myelogenous  form  of  this  disease.  Very  im- 
portant confirmation  of  this  discovery  of  Neumann  has  already 
been  made  by  Waldeyer.    In  a  case  since  observed  by  me  I  found 
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considerable  pain  in  the  sternum,  produced  by  the  myelogenous 
degeneration  of  the  bone.  All  the  previous  observations  upon 
leucffimia  are  carefully  detailed  in  the  monograph  upon  this  dis- 
ease published  by  me  in  1872. 

Nature  of  LeuccBmia. 

There  is  hardly  a  disease  which  furnishes  so  many  points  of 
interest,  both  to  the  physiologist  and  the  pathologist,  as  leucae- 
mia. The  name  chosen  by  Virchow,  rightfully  belongs  to  it.  The 
number  of  the  colorless  cells  is  so  much  increased  that  the  blood 
has  a  whitish  color.  The  fact  of  the  highest  importance  in  the 
genesis  of  this  alteration  is  that,  according  to  all  previous  obser- 
vations, the  phenomena  begin  with  the  hyperplasia  of  a  lym- 
phatic organ. 

According  to  Virchow,  the  progress  of  the  leucsemic  disease 
is  as  follows:  "First,  a  lymphatic  organ  becomes  hyperplastic, 
then  from  this  organ  certain  changes  affect  the  blood,  and  in- 
deed changes  in  a  two-fold  direction ;  partly  purely  chemical, 
since  certain  substances  which  usually  occur  in  this  organ  as 
parenchymatous  juices,  are  found  in  greater  quantity  in  the 
blood  ;  partly  morphological,  since  cellular  elements  pass  into 
the  blood  ;  then  comes,  in  the  third  place,  the  heteroplastic  affec- 
tion of  other  organs,  or,  so  to  speak,  a  kind  of  metastasis." 

According  to  this,  we  have  in  leucaemia  a  very  complete  pic- 
ture of  the  gradual  generalization  of  an  originally  local  process, 
the  separate  stages  of  which  we  know  more  accurately  than  of 
any  other  kind  of  generalization  (Virchow). 

Kottmann,  on  the  other  hand,  defines  leucsemia  as  a  disease  in  which  we  have 
primarily  to  do  with  a  hypeqjlasia  of  the  white  blood-cells,  which  increase  takes 
place  in  the  blood  itself,  and  is  followed  by  metastases  of  these  cells  in  nearly  all 
the  organs,  but  especially  in  those  which,  like  the  glands  and  the  osseous  marrow, 
stand  in  the  most  intimate  connection  with  the  blood.  This  view  is  supported, 
according  to  Kottmann,  by  various  observations  in  which  a  considerable  increase  of 
the  white  cells  existed  without  change  in  the  blood-forming  organs  (glands,  osseous 
marrow,  lymph-spaces),  and  by  tlie  cases  of  pseudo-leucaemia,  where  these  organs 
have  become  considerably  hyperplastic  without  leading  to  increase  of  the  white  cor- 
puscles. Hence  Kottmann  concludes  that  leucajmia  and  pscudo-leucajmia,  notwith- 
standing their  remarkable  resemblance,  are  far  removed  from  each  other ;  and  that 
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the  designation  of  the  latter  leads  only  to  error,  and  ought  to  be  given  up.  Leu- 
Cfemia,  according  to  Kottmann,  is  a  neoplasm  in  the  fluid  tissues  of  the  blood,  -which, 
like  other  new  formations  in  the  solid  organs,  is  connected  with  numerical  increase 
of  some  parts  and  atrophy  of  others  (tlie  red  blood-corpuscles).  It  has  clinically  a 
great  reseml)lance  to  carcinoma,  since  it,  like  this,  increases  rapidly  and  secondarily 
infects  the  most  various  organs,  most  frequently  the  spleen  and  the  lymphatic 
glands,  then  the  liver,  the  kidneys  and  the  osseous  marrow,  and  more  rarely  the 
lungs,  the  submucous  tissue  of  the  intestines  and  of  the  pharynx.  Other  diseases, 
like  intermittent,  tuberculosis,  carcinoma,  and  syphilis,  stand,  according  to  Kott- 
mann, in  no  genetic  connection  with  it.  Leucaemia  is  rather  a  disease  sui  generis, 
and  not  simply  a  symptomatic  condition  ;  for  which  reason  Kottmann  considers  the 
usual  separation  of  splenic,  lyrnphatic,  and  myelogenic  forms  as  not  well  founded, 
but  prefers  rather  a  division  into  large  cell,  small  cell,  or  mixed  leucaemia.  Even 
this  separation  he  considers  to  be  due  only  to  a  more  or  less  rapid  progress  of  the 
disease. 

Clinical  observation  has  often  confirmed  Virchow's  view  of 
the  progress  of  development.  After  a  stage  of  prodroma  or 
gradual  development  of  the  lencsemic"  process  in  the  lymphatic 
organs,  a  stage  of  complete  leucsemic  cachexia,  with  secondary 
disease  of  other  organs,  can  be  clearly  made  out. 

According  to  the  origin  of  the  leucaemia  in  the  spleen,  or  the 
lymphatic  glands,  and  the  gradual  change  of  the  blood  arising 
from  them,  Yirchow  has  separated  two  forms — the  splenic  and 
lymphatic  ;  of  which  the  first  introduces  into'  the  blood  elements 
resembling  the  constituents  of  the  splenic  pulp  ;  the  second, 
bodies  like  the  parenchymatous  nuclei  of  the  lymphatic  glands. 
In  the  lymphatic  f  orm— lymphsemia  (Yirchow)— may  be  found,  in 
large  numbers,  colorless  elements,  which  are  in  the  average 
smaller  than  the  ordinary  colorless  blood-corpuscles,  most  of 
them,  however,  having  larger,  more  simple,  and  more  strongly 
granulated  nuclei.  In  the  splenic  form  (splenaemia,  Virchow), 
the  cells  usually  resemble  the  ordinary  colorless  blood-corpus- 
cles ;  most  of  them  are  larger,  and  show,  upon  the  addition  of 
acetic  acid,  multiple  or  divided,  smoother,  or  more  rarely,  single, 
round,  and  somewhat  granular  nuclei  (Virchow). 

The  cases  in  which  the  distinction  between  these  two  forms  is 
clearly  marked  are  rare.  More  frequent  than  t]ie  purely  splenic 
and  purely  lymphatic  cases  are  the  mixed  forms,  in  which  the 
spleen  and  lymphatic  glands  both  become  liyperplastic.  Virchow 
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has  lately  embraced  all  the  lymphatic  growths  occurring  in  leu- 
■c£emia,  under  the  title  of  Leucjemic  Lymphoma.  Those  which 
form  the  starting-point  of  the  leucsemic  dyscrasia  are  to  be  con- 
sidered primary  lymphomas. 

According  to  previous  observations,  there  can  no  longer  be  any 
doubt  that  the  changes  in  the  bony  marrow  described  by  Neu- 
mann also  play  a  -pun  in  the  pathogenesis  of  leucaemia.  To 
Virchow's  splenic  and  lymphatic  leucaemia,  Neumann's  myeloge- 
nous form  must  be  added,  which  will  obviously  be  rarer  as  an 
unmixed  form  than  as  a  complication  of  the  others. 

It  is  all  the  more  probable  that  all  three  forms  of  leucaemia 
may  occur  together  in  one  and  the  same  individual,  because,  after 
extirpation  of  the  spleen,  a  change  in  the  marrow  has  been  ob- 
served, where  lymphatic  glands  and  marrow  seem  to  take  up 
together  the  function  of  the  spleen. 

It  is  probably  the  colorless  blood-corpuscles  or  lymph-corpus- 
cles which  determine  the  spread  of  the  leucaemic  process  from 
the  organs  first  affected.  According  to  Virchow,  it  may  easily  be 
assumed  that  some  contagious  material  is  transported  by  the 
colorless  elements  as  carriers  of  the  dyscrasia  and  as  conditions 
•of  the  metastasis,  and  an  inoculation  follows  at  some  place 
which  determines  there  a  development  analogous  to  the  primary 
lesion.    According  to  my  own  experience,  this  appears  probable. 

Unfortunately,  attempts  made  by  Bollinger '  and  myself  to  inoculate  healthy 
animals  with  leucaemia,  partly  by  transfusion  and  partly  by  injection  with  Pravaz' 
syringe,  have  so  far  given  only  negative  results ;  they  ought,  however,  to  be  con- 
tinued, since  the  occurrence  of  leucaemia  has  recently  been  determined  in  dogs,  swine, 
and  horses  (Bollinger,  Fuerstenberg,  Leisering). 

The  origin  of  secondary  leucaemic  tumors  has  been  lately 
explained  in  another  way,  that  is,  by  extravasation  of  white 
blood-corpuscles.  Many  of  the  appearances  in  leucaemia  may 
be  explained  in  this  way,  and  our  knowledge  of  the  disease  has 
been  advanced  by  the  proof  of  the  diapedesis  of  the  white  blood- 
corpuscles  ;  but,  according  to  my  experience,  all  the  secondary 
lymphomas  in  leucaemia  cannot  be  explained  by  this  process. 
Por  the  others,  we  must  retain  Virchow' s  explanation,  that  the 


1  Virchow's  Archiv.  Bd.  LIX.  p.  341. 
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elements  of  the  metastatic  lymphomas  are  developed  in  loco 
from  the  connective  tissue,  so  that  we  have  to  deal,  not  with 
deposits,  but  with  new  formations.' 
LEEDS  3<WEST-RI0ING 

MEDICO-CHlRURCiCAL  SOCIETY 

Etiology. 

Since  we  have  recognized  the  spleen,  the  lymphatic  glands, 
and  the  bony  marrow,  as  the  starting-points  of  leucaemia,  we 
must  direct  our  attention  to  those  disposing  causes  which  are 
able  to  produce  primary  diseases  of  these  organs. 

It  appears  from  previous  observations,  that  no  age,  neither 
sex,  and  no  social  position  is  free  from  leucaemia.  It  occurs  as 
well  in  the  male  as  in  the  female  sex  ;  from  the  tenderest  child- 
hood to  old  age  ;  in  nearly  all  ranks  of  society,  from  the  poorest 
day-laborer  to  the  richest  proprietor.  Notwithstanding  this  uni- 
versality, a  greater  disposition  of  the  male  sex  cannot  be  denied. 
In  ninety-one  cases  collected  by  Ehrlich,  there  were  sixty  males 
and  thirty-one  females.  Among  the  sixteen  cases  observed  by 
me,  there  were  four  females,  that  is,  one-quarter.  Derangements 
of  the  generative  functions  in  the  female  sex  have  no  inconsider- 
able influence  on  the  occurrence  of  this  disease.  Actual  leucaemia 
was  noticed  a  short  time  after  delivery  in  the  observations  of 
Bennett,  Vidal,  Yirchow,  and  Leudet.  I  observed  an  exceedingly 
well-marked  case  after  several  miscarriages  and  difficult  labors  ; 
another  in  consequence  of  a  suppression  of  the  menses  from 
cold.  Among  the  twenty-one  cases  of  leucaemia  in  women  which 
have  come  under  my  notice,  there  are  in  all  sixteen  in  which  dis- 
orders in  the  activity  of  the  generative  organs  have  occurred. 

As  to  the  age^  statistical  observations  have  shown  that  in  the 
male  sex  the  disposition  to  leucaemia  gradually  increases  from 
childhood  until  it  reaches  its  highest  point,  between  the  ages  of 
thirty  and  forty,  and  from  the  fiftieth  year  again  declines.  In 
the  female  sex,  the  greatest  number  are  found  in  the  ages  from 
forty  to  fifty.    After  many  irregularities  in  the  sexual  life  of  the 

'  This  view  has  been  lately  confirmed  by  the  observations  and  examinations  which 
are  recorded  in  the  dissertation  of  licimond  Oranier  (Die  lymphat.  Neubild.  d.  Leber. 
Inaugur.  Dissertation.  Berlin,  1868),  as  well  as  by  Dr.  Oustav  Wolflmegd  ("  Znr  Keuut- 
niss  leukiimischer  Neubildungen."  Wiirzb.  Inaug.-Abhaudl.  Carlsruhe,  1871). 
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woman  have  gone  before,  the  fully  developed  disease  is  often 
observed  for  the  first  time  at  the  climacteric  period. 

The  youngest  ages  at  which'  leucsemia  has  been  observed  were 
eight  and  ten  weeks ;  the  oldest,  sixty-eight  and  sixty-nine  years. 
On  account  of  the  connections  with  scrofulosis  and  rachitis, 
mixed  forms  occur  in  children  more  frequently  than  in  adults, 
in  which  we  observe  at  the  same  time  hyperplasia  of  the  spleen 
and  lymphatic  glands.  I  have  seen  a  case  of  splenic  leucfemia  in 
a  boy,  sixteen  months  old,  as  a  consequence  of  chronic  intestinal 
catarrh. 

Chronic  intestinal  catarrhs  lead  to  hyperplasia  of  the  solitarjT- 
glands  and  Peyer's  patches,  from  which  leucsemic  infections  of 
other  lymphatic  and  non-lymphatic  organs  may  then  arise. 

Behier '  describes  a  new  form  of  leucaemia  under  the  name  of  "  leuc6mie  intes- 
tinale,"  where  the  spleen  and  lymphatic  glands  were  normal,  but  genuine  lympho- 
mas were  present  in  the  Peyer's  patches  and  in  the  solitary  follicles  of  the  small  intes- 
tine, which  were  supposed  to  have  given  rise  to  a  continuous  increase  of  the  white 
blood-corpuscles. 

In  a  statistical  review  of  124  cases,  there  are  only  eight  or  ten 
in  which  it  can  be  distinctly  shown  that  they  followed  intermit- 
tent, which  shows  the  infrequency  of  their  occurrence.  These 
cases  have,  however,  shown  that  there  are  certain  forms  of 
irregular,  obstinate,  long-continued  intermittent  fever,  which, 
among  other  consequences,  may  also  give  rise  to  leucsemia. 

The  same  thing  is  true  of  syphilis,  which  may  also  be  men- 
tioned among  the  causes  of  leucsemia.  In  a  case  treated  by 
Bamberger,  the  influence  which  previous  depressing  mental  im- 
pressions exercised  upon  the  course  of  the  disease  was  unmis- 
takable, and  the  patient  himself,  a  well-to-do  merchant,  believed 
that  the  cause  of  his  disease  was  to  be  sought  in  domestic  trou- 
bles. In  a  case  observed  by  me  in  1867,  in  Scliwalbach,  no  other 
cause  could  be  found  than  excessive  bodily  and  mental  exertions 
and  continued  excitement.  The  influence  of  the  nervous  system 
on  the  production  of  leucsemia  has  become  more  probable  since 
the  experiments  on  the  innervation  of  the  spleen  and  its  relation 


'  L'Union.  99,  100.  Aug.  1800. 
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to  leucocythsemia,  published  by  Prince  Tarchanoff  in  the  Eighth 
Volume  of  Pflueger's  Archiv  fiir  Physiologie. 

In  many  cases,  notwithstanding  the  most  careful  examina- 
tion, no  direct  cause  can  be  found  for  this  most  mysterious 
affection.  The  attempt  has  been  made  to  discover  whether  any 
constitutional  peculiarities  furnish  a  predisposition  to  leucaemia, 
but  the  results  are  negative.  In  several  cases  a  robust  build,  and 
once,  remarkable  obesity,  are  mentioned,  as  well  as,  on  the  other 
side,  a  delicate  frame  and  tardy  development. 

The  largest  proportion  of  cases  have  come  from  the  lower  and 
working  classes.  In  eighty  cases  in  which  the  social  position  and 
occupation  of  the  patients  are  mentioned,  only  eight  are  from  the 
higher  and  well-to-do  classes,  the  others  belong  to  the  working 
class.  No  trade  or  occupation  seems  to  have  any  special  dis- 
position to  this  disease.  From  the  causes  so  far  known,  it  may 
be  assumed  that  persons  who  are  most  exposed  to  the  weather,  to 
want,  grief  and  care,  and  other  unfavorable  conditions,  acquke  a 
certain  disposition  to  leucaemia. 

Finally,  I  must  mention  one  special  cause — traumatic  injury. 
In  the  cases  communicated  by  Velpeau  and  Wallace,  a  blow  upon 
the  splenic  region  is  mentioned.  In  a  case  mentioned  by  me,  the 
leucaemia  began  by  bruising  the  spleen  against  the  pommel  of  a 
saddle  in  mounting  a  horse.  In  a  case  observed  by  Virchow, 
fracture  of  the  thigh  is  mentioned  as  a  cause.  I  have  seen  leu- 
caemia in  a  boy  ten  years  old,  for  which  the  cause  assigned  was 
over-exertion  in  pushing  a  wheelbarrow.  Myelogenous  leucaemia 
seems  to  be  specially  often  developed  from  injury  to  the  bones. 

As  to  the  immediate  cause  of  leucaemia,  notwithstanding  all 
the  hypotheses  which  have  been  set  up,  we  can  give  no  sufficient 
explanation.  From  some  of  the  predisposing  causes  just  men- 
tioned, one  or  several  of  the  lymphatic  organs  is  first  affected 
with  hyperplasia,  and  thus  changes  in  the  blood  are  brought 
about,  partly  of  a  chemical,  partly  of  a  morphological  character. 

According  to  the  view  of  W.  Muller,  that  the  spleen  has  no 
other  function  than  to  be  the  brooding-place  of  the  white  blood- 
corpuscles,  and  to  keep  up  a  continual  supply  of  tliem  to  the 
blood,  the  increased  introduction  of  white  blood-corpuscles  in 
the  leucaemic  hyperplasia  of  the  spleen  could  be  easily  explained. 
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We  should  certainly  have  no  doubt  as  to  the" mode  of  origin  of 
leucsemia,  if  the  same  pathological  changes  of  the  spleen  and 
lymphatic  glands — exactly  this  hyperplasia — did  not  occur  with- 
out any  increased  supply  of  white  corpuscles  in  the  blood  having 
been  observed.  Hence,  in  the  leucsemic  hyperplasia,  some  spe- 
cific distinction  must  exist — some  sort  of  specific  irritative  condi- 
tion— by  which  the  exportation  of  white  corpuscles  into  the  blood 
is  favored.  One  may  well  doubt  whether  it  is  specific  nervous 
activity,  or  chemical  influences  acting  upon  the  splenic  tissue, 
which  make  this  distinction. 

Pathological  Anatomy. 

The  splenic  tumor  of  leucsemia  always  shows  a  considerable 
increase  in  size,  often  of  four- fold  the  normal  measurement,  and 
ten  or  fifteen  times  the  normal  weight.  It  generally  retains  the 
normal  form  with  its  indentations,  and  develops  itself  propor- 
tionally in  all  its  dimensions.  In  other  cases  the  enlargement 
takes  place  more  in  one  direction.  Not  unfrequently  the  capsule 
shows  thickenings  and  opacities,  whitish  patches,  or  even  papil- 
lary new  formations. 

The  consistence  of  the  leucsemic  spleen  is  increased,  scarcely 
ever  diminished.  Upon  section,  the  parenchyma  is  bluish  red, 
often  homogeneous,  dry,  with  a  dull  lustre,  and  frequently  some- 
what granular.  Whitish  granules  are  either  scattered  through- 
out the  whole  spleen,  or  arranged  in  rows.  Sometimes  the  fibrous 
trabeculse  are  scarcely  visible,  at  others  very  prominent.  Occa- 
sionally the  parenchyma  is  covered  with  yellowish  masses  of 
fibrine  and  exudation.  The  Malpighian  corpuscles  are  often  dis- 
tinctly marked  from  the  red  pulp  by  their  whitish  appearance, 
the  latter  being  present  in  comparative  abundance,  but  not  very 
compact.  The  microscopic  examination  shows  everywhere  the 
normal  elements,  only  in  very  close  combination,  so  that  the  in- 
termediate substance  of  the  pulp-cells  appears  to  be  richer  and 
firmer  (Virchow).  Towards  the  outer  surface  are  occasionally 
found  more  or  less  extensive  regions  of  tougher  consistence,  in 
which  Virchow  demonstrated  all  the  characteristics  of  older 
and  newer  hemorrhagic  infarctions. 


510 


MOSLEK. — DISEASES  OF  THE  SPLEEN. 


From  these  appearances  the  conclusion  may  be  drawn  that 
this  enlargement,  usually  so  marked,  of  the  organ  results  from 
the  congestion  with  new  formations  taking  place  in  it.  The 
number  of  the  cellular  elements  increases  more  and  more ;  the 
cells  themselves  reach  a  considerable  size  and  greater  develop- 
ment, while  the  vessels  and  the  stroma  also  increase.  In  the 
course  of  time  two  stages  may  be  distinguished :  a  softer  stage, 
more  rich  in  cellular  elements,  and  a  harder,  more  indurated. 

In  the  lymph-glands  the  leucsemic  process  declares  itself  also 
by  a  hyperplasia  of  their  constituent  parts,  and  first,  of  the  cells ;  j 
later,  an  increased  formation  of  connective  tissue  may  be  added. 
The  process  seems,  Just  as  in  the  spleen,  to  begin  with  a  greater 
flow  of  blood  and  an  increased  vascularization,  under  the  influ- 
ence of  which  the  multiplication  of  glandular  elements  takes 
place. 

The  single  lymphomas  often  attain  the  size  of  a  goose-egg  or 
a  man's  fist.  They  are  found  very  often  in  the  hilus  of  the 
spleen  and  liver.  Sometimes  all  the  lymphatic  glands  in  the 
body  are  involved  in  the  process.  Externally  they  are  distin- 
guished by  a  usually  soft,  unelastic,  smooth,  sometimes  almost 
fluctuating  feeling  ;  they  have  a  rather  smooth,  often  somewhat 
shining  surface,  with  a  whitish,  yellowish,  or  gray  look.  Upon 
section  one  may  distinguish  much  enlarged,  properly  glandular 
cortex,  and  the  cavernous  connective  tissue  of  the  hilus  also 
somewhat  more  voluminous.  The  surface,  upon  section,  is  gray 
or  reddish  white  ;  the  expressed  juice  sticky,  milky,  with  single 
nuclei  and  nucleated  cells.  The  mass  is  most  like  the  pulpy  infil- 
tration in  typhus. 

Besides  the  lymph-glands  already  mentioned,  there  are  others 
which  may  take  part  in  the  leucsemic  process.  The  thymus  has 
been  found  still  remaining,  much  enlarged,  partly  in  a  condition 
of  fatty  degeneration,  and  in  the  juice  the  same  elements  as  in 
that  of  the  lymphatic  glands.  In  the  case  of  Dr.  Cnyrim  the 
enlargement  of  the  thymus  gland  was  so  huge  that  it  covered 
the  whole  heart.  In  another  case  the  thyroid  gland  was  en- 
larged, nodular,  and  tough.  The  follicles  of  the  tongue  and  the 
tonsils  are  also  sometimes  much  enlarged,  whitish,  pulpy  upon 
section.    Even  upon  the  posterior  surface  of  the  epiglottis  many 
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pulpy  nodules,  up  to  the  size  of  a  pea,  have  been  found  whicli 
projected  above  the  surface  of  the  mucous  membrane.  Similar 
nodules  have  been  observed  on  the  mucous  membrane  of  the 
larynx  and  the  trachea  in  great  numbers.  Still  more  often  than 
at  the  entrance  of  the  digestive  tract,  leucjemic  changes  of  the 
glands  occur  in  the  mucous  membrane  of  the  ileum,  and  even  of 
the  stomach  and  duodenum.  The  observations  of  Schreiber  first 
proved  that  the  intestinal  follicles — especially  those  of  Peyer — 
may  show  the  same  change  in  leucaemia  which  we  observe  in  its 
most  striking  form  in  the  external  lymph-glands. 

The  pathological  anatomy  of  leucaemia  has  received  an  im- 
portant contribution  in  the  discovery  of  the  changes  in  the  bony 
marrow,  by  E.  Neumann.  Both  in  the  central  cavity  of  the  long 
bones  and  in  the  cancellated  structure  of  the  ribs,  the  sternum, 
and  the  vertebrae,  the  marrow  has  the  same  greenish  yellow,  puru- 
lent color,  and  just  the  same  consistence  as  thick  mucous  pus  in 
a  purulent  osteo-myelitis  involving  the  whole  skeleton.  Upon 
microscopic  examination  it  may  be  seen  that  cellular  elements  of 
the  same  nature  as  those  occurring  in  leucaemic  blood  form  the 
principal  constituents.  There  may  also  be  found,  just  as  in  the 
blood,  but  in  greater  number,  cells  distinguished  by  a  sharply- 
marked,  vesicle-like,  clear  nucleus,  with  a  nucleolus.  Transi- 
tional forms  between  colored  and  colorless  cells  were  found  by 
Neumann  no  more  frequently  than  in  the  normal  red  marrow. 
The  complete  absence  of  the  normal,  richly  developed  vascular 
net- work,  which  usually  serves  as  the  frame-work  in  the  meshes 
of  which  the  cell-masses  are  imbedded,  was  a  very  striking  cir- 
cumstance ;  the  only  vessels  which  could  be  found  were  arterial 
branches.  The  larger  among  them  showed  a  wall  infiltrated  with 
lymph-corpuscles.  In  the  smaller,  the  walls  seemed  to  be  formed 
of  loosely  connected,  long,  small  spindle-cells,  which  could  also 
be  frequently  seen  isolated  in  the  preparation,  and  much  reminded 
one  of  the  well-known  spindle-cells  of  the  splenic  pulp.  The  con- 
tents of  these  vessels  whicli  remained  consisted  of  blood,  in  which 
the  red  cells  predominated.  Outside  the  vessels  the  number  of 
the  latter  was  exceedingly  small,  compared  to  that  of  the  color- 
less elements. 

The  pathological  changes  which  the  marrow  exhibits  favor 


612 


MOSLER. — DISEASES  OF  THE  SPLEEN. 


the  theory  of  a  continued  and  abundant  importation  of  lymph- 
corpuscles  into  the  blood  from  the  marrow.  Neumann  explains 
their  passage  into  the  blood,  by  saying  that  the  pathological 
alteration  of  the  marrow  facilitates  the  intercourse  between  it 
and  the  blood,  so  that  the  blood-corpuscles,  before  they  have 
attained  maturity  in  the  bones,  as  under  normal  circumstances, 
get  into  the  general  circulation  in  a  state  of  incomplete  develop- 
ment. The  same  observer  also  believes  that  an  abnormal  transit 
of  the  chemical  constituents  of  the  marrow  into  the  blood  may 
be  considered  probable. 

We  owe  to  Waldeyer  a  valuable  confirmation  of  Neumann' s 
discovery  of  the  relation  between  disease  of  the  marrow  and  the 
leucsemic  condition  of  the  blood.  It  depends,  as  it  appears,  on  an 
affection  of  the  bones  of  a  peculiar  form,  hitherto  undescribed, 
which  Waldeyer  has  considered  a  simple  hyperplasia  of  the  mar- 
row ;  since,  according  to  Neumann' s  investigations,  the  marrow 
is  to  be  placed  in  the  same  category  with  the  lymphatic  glands 
and  the  spleen.  Waldeyer  believes  that  hyperplasias  of  the 
marrow  also,  which  are  associated  with  enlarged  conditions  of 
the  spleen  developing  in  the  same  way,  ought  to  be  more  strictly 
separated  from  the  inflammatory  conditions,  which  end  in  indu- 
ration or  suppuration. 

At  the  Leipzig  meeting  of  naturalists,  I  made  a  report  upon  a 
primary  splenic  leucaemia,  upon  which  had  supervened  a  secon- 
dary affection  of  the  marrow,  resembling  purulent  osteo-myelitis. 
A  specially  interesting  point  in  this  case  was  great  pain  over  the 
sternum  without  previous  injury.  When  this  bone  was  sawed 
through  at  the  autopsy,  the  marrow  appeared  dirty  gray ;  the 
spongy  substance  showed  several  irregular  cavities  as  large  as 
peas,  and  one  place  as  large  as  an  almond,  like  an  abscess  in  the 
lower  part.  The  external  layer  above  the  cavities  was  ever}^- 
where  intact ;  the  medullary  tissue  of  a  lumbar  vertebra,  of  the 
femur,  and  of  other  bones  was  degenerated  in  the  same  way  in 
the  form  of  the  same  hyperplasia.  The  medullary  vessels  in 
places  were  filled  full  with  white  blood-corpuscles.  There  were 
also  numerous  giant-cells,  but  none  of  Neumann's  transition- 
forms  from  the  white  to  the  red  corpuscles.  Tlie  spleen  was 
in  a  condition  of  leucaimic  degeneration,  very  hard,  with  numer- 
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ous  inflcammatory  foci;  the  lymph-glands  were  everywhere 
normal. 

Neumann's  suggestion  that  the  affection  of  the  spleen  and 
lymphatic  glands  in  leucaemia  has  only  an  accidental  import- 
ance, while  the  disease  of  the  marrow  is  the  only  constant  ap- 
pearance, is  not  in  harmony  with  previous  clinical  experience. 
In  a  case  of  leucaemia  reported  by  Ponfick,  the  change  in  the 
marrow  was  not  so  marked  in  comparison  with  the  decided 
enlargement  of  the  lymphatic  glands  and  the  spleen,  that  the 
former  could  be  considered  the  primary,  and  the  latter  the  acci- 
dental affection. 

The  further  spread  of  leucaemia  in  non-lymphatic  organs  hap- 
pens partly  in  consequence  of  an  infiltration  of  those  organs, 
produced  by  the  emigration  of  colorless  cells.  More  frequently 
actual  leucaemic  heteroplastic  tumors  are  observed. 

The  liver  is  extremely  often  diseased ;  in  ninety-two  cases 
collected  by  Ehrlich,  fifty-four  times.  It  weighs  from  four  to 
five,  or  even  from  eight  to  fourteen  pounds — generally  only  in 
consequence  of  hyperplastic  increase  of  the  cells  ;  but  when  the 
disease  has  lasted  longer,  in  the  form  of  lymphatic  new  forma- 
tions, which  occur  as  an  infiltration,  or,  more  rarely,  in  the  form 
of  grayish  white,  soft  nodules,  like  miliary  tubercles.  The  folli- 
cular form  is  often  connected  with  the  trabecular  infiltration 
described  by  Virchow,  starting  from  the  portal  connective  tissue. 

According  to  Rindfieisch,  the  leucaemic  new  formation  of 
lymphadenoid  tissue  in  the  liver  is  to  be  considered  as  an  infil- 
tration produced  by  the  emigration  of  white  corpuscles — since  it 
•  everywhere  closely  follows  the  course  of  the  vessels.  The  leucae- 
imic  cells  force  their  way  through  the  lobule  from  the  outside 
i  Inward,  and  press  the  liver-cells  away  from  the  vessels,  so  that 
I  these  are  atrophied  and  destroyed,  leaving  behind  them  only 
1  masses  of  pigment-granules. 

In  a  case  of  leucaemia  with  jaundice,  observed  by  me,  the  liver 
ipresented  the  appearances  of  cirrhosis,  whence  it  may  be  as- 
ssumed  that  the  change  took  place  by  a  proliferation  originating 
iin  the  elements  of  connective  tissue. 

The  kidneys  are  in  most  cases  normal ;  sometimes  there  is 
ffound  in  them  an  infiltration  of  the  parenchyma  with  lymphatic 
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elements,  beginning  at  the  surface  and  running  parallel  to  the 
uriniferous  tubes,  in  grayish  white  lines  and  streaks,  or  pulpy 
nodules,  often  with  a  central  hemorrhage,  and  formed  by  the 
deposition  of  lymph-cells  in  the  circumference  of  the  glomeruli, 
which,  like  the  tubes,  are  choked  by  the  growing  new  formation 
(Virchow,  Friedreich,  Boettclier).  Here  also  the  origin  of  the 
nodules  from  the  interstitial  connective  tissue,  especially  the 
stroma,  in  the  neighborhood  of  the  Malpighian  tufts,  can  be  fol- 
lowed by  the  microscope. 

In  a  case  reported  by  Vogel,  the  kidneys  were  normal,  but  the 
supra-renal  capsules  were  changed  into  a  grayish  yellow,  cheesy 
mass,  which  showed  under  the  microscope  numerous  drops  and 
granules,  and  between  these,  here  and  there,  rust-colored  remains 
of  extravasations  of  blood. 

Among  the  changes  in  other  organs  are  still  to  be  mentioned 
colorless  or  pale  yellow  clots  in  the  vessels  of  the  meninges  (ac- 
cording to  Ehrlich,  five  times  in  100  cases),  emboli  of  white  cor- 
puscles in  the  meningeal  arteries  (Bastian),  serous  and  sanguineo- 
serous  effusions  in  the  subarachnoid  space  and  ventricles  of  the 
brain  (according  to  Ehrlich,  nine  times  in  100  cases),  more  rarely 
effusions  of  blood  into  the  substance  of  the  brain  and  sclerosis  of 
the  fibres  of  the  optic  nerve  (Yon  Recklinghausen),  retinitis  leu- 
csemica  (Roth  and  Reinecke),  frequently  serous  exudations  in  the 
pleurae,  pulpy  patches  on  the  pleurae,  consisting  of  colorless 
blood-corpuscles  (Friedreich),  which  originate  in  pre-existing  con- 
nective-tissue corpuscles  of  the  pleurae,  frequently  oedema,  more 
rarely  hypostatic  congestion  in  the  lungs,  sometimes  leucaemic 
lymphomas  on  the  mucous  membrane  of  the  air-passages,  which, 
according  to  Virchow,  are  to  be  distinguished  from  tubercles 
only  by  having  no  tendency  to  fatty  or  cheesy  degeneration.  In 
one  of  Boettcher's  cases  caverns  were  formed— that  is,  ulcerating 
bronchiectatic  cavities,  which  arose  from  the  breaking  through 
of  the  lymphoid  collections  of  cells  into  the  branches  of  the 
bronchi. 

At  the  heart  may  be  found,  besides  its  dislocation  by  the  en- 
larged abdominal  organs  and  the  exuberant  lymph-glands  in  the 
thoracic  cavity,  not  unfrequently  pericardial  effusions  and  peri- 
and.  pudo-cardial  ecchymoses,  with  occasionally  lymphoid  nod- 
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iiles  along  the  vessels  under  the  pericardinm  (WoliThuegel).  In 
the  usually  dilated  cavities  often  a  completely  coagulated,  some- 
times puriform  blood  ;  while  in  other  regions  of  the  vessels  the 
blood  contains  more  red  elements.  A  diapedesis  of  white  blood- 
corpuscles  has  been  demonstrated  by  Roth  in  the  retinal  vessel f*, 
and  made  probable  by  A.  Boettcher  in  the  leucfemic  ulcerations 
of  the  ascending  colon. 

In  the  digestive  organs  a  leucaemic  inflammation  of  the  mouth 
and  pharynx  has  been  observed  by  me  as  a  characteristic  change. 
Friedreich  found  numerous  leucsemic  tumors  as  large  as  a  cent 
or  a  dollar  in  the  mucous  membrane  of  the  stomach,  without 
being  able  to  show  a  genetic  connection  with  the  pre-existing 
follicles  of  the  mucous  membrane ;  he  also  found  in  the  small 
intestine  that  the  closed  follicles  were  partly  atrophied  and  the 
development  of  the  colorless  elements  had  taken  place  in  the 
connective-tissue  bodies  of  the  intestinal  mucous  membrane. 
These  pulpy  swellings  of  the  intestinal  mucous  membrane,  espe- 
cially of  the  ileum,  frequently  ulcerate,  form  ulcers  with  raised 
borders,  and  can  then  hardly  be  separated  from  the  pulpy 
typhus  infiltration. 

Character  of  the  Leuccemic  Blood. 

The  changes  of  the  blood  in  leucaemia  are  so  characteristic 
that  they  form  the  most  prominent  mark  of  the  disease ;  the 
lighter  color  is  more  and  more  marked  as  the  process  advances. 
It  is  produced  by  an  increased  supply  of  colorless  elements  to 
the  blood.  Max  Schulze  has  accurately  described  various  kinds. 
Virchow  discovered  its  varying  condition  in  splenic  and  lym- 
phatic leucaemia.  Klebs,  Erb,  Von  Recklinghausen,  Boettcher, 
Eberth,  Neumann,  have  referred  to  the  occurrence  of  transition 
stages  between  colored  and  colorless  cells  ;  the  latter  refers  them 
to  the  osseous  marrow.  The  same  observer  has  also  found  in 
leucaemic  blood  a  formation  of  peculiar,  colorless,  shining,  elon- 
gated, octahedral  crystals. 

The  increase  of  the  white  corpuscles  occurs  in  very  different 
degrees,  the  relation  of  the  white  to  the  red  corpuscles  being 
usually  defined  by  numbers.    In  this  way  it  has  been  attempted 
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to  separate  leucsBmia  from  those  conditions  of  slight  and  tran- 
sitory increase  of  the  white  cells  known  as  leucocytosis ;  these 
occur  in  the  course  of  pregnancy,  in  typhus,  in  febrile  diseases, 
and  many  others  where  irritation  of  the  lymphatic  glands 
exists. 

Since  only  a  gradual  distinction  exists  between  leucaemia  and 
leucocytosis,  the  diagnosis  of  a  commencing  leucaemia,  from  an 
examination  of  the  blood,  is  often  difficult.  Whether  Magnus 
Huss  is  entirely  right  in  assuming  the  existence  of  a  leucaemia 
only  when  the  proportion  of  the  colorless  to  the  colored  blood- 
corpuscles  equals  1  :  20,  is  not  yet  quite  certain.  For  the  diag- 
nosis of  leucaemia  is  demanded  the  proof  of  a  continued  and 
progressive  increase,  finally  reaching  a  considerable  amount,  of 
the  white  corpuscles  in  the  blood,  corresponding  to  the  increas- 
ing enlargement  of  the  lymphatic  organs  affected.  This  dys- 
crasia,  as  so  far  observed,  is  continuous,  leading  in  its  regular 
progress  to  the  death  of  the  patient.  The  proportion  of  colorless 
corpuscles  finally  reached  is  very  great.  Virchow  estimated 
their  proportion  to  the  red  as  2  :  3  ;  Julius  Vogel,  in  another,  at 
1  :  3  to  1  :  2 ;  Schreiber,  in  a  third,  at  2  :  3.  I  have  several  times 
observed  these  proportions  in  my  patients. 

The  red  blood-corpuscles  are  not  only  relatively,  but  abso- 
lutely, considerably  diminished,  as  is  shown  by  Welcker's  blood- 
color  scale  and  method  of  estimation  by  settling.  The  specific 
gravity  of  the  blood  seldom  reaches  the  physiological  minimum 
of  healthy  blood  ;  the  water  and  fibrine  are  increased,  the  iron 
considerably  diminished.  According  to  the  examinations  of 
Scherer,  Folwarczny,  Koerner,  leucaemic  blood  contains  glutin, 
formic,  lactic,  and  acetic  acids,  leucin,  tyrosin,  uric  acid,  hypo- 
xanthin  ;  of  these  lactic  and  formic  acids  and  hypoxanthin  are 
the  only  substances  constantly  found.  Besides  these,  Salkowsky 
found  an  organic  acid  containing  phosphorus — probably  glyce- 
rin-phosphoric acid.  Although  an  acid  reaction  of  the  leucaemic 
blood  has  been  hitlierto  assumed,  I  have  lately  found  the  reac- 
tion of  leucsemic  blood  just  drawn  from  the  vein  not  acid,  but 
alkaline. ' 
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Symptomatology. 

Leucaemia  is  usually  developed  with  such  various  symptoms 
that  a  symptomatology  suited  to  every  case  cannot  be  given. 
On  pathological-anatomical  grounds,  we  distinguish  a  splenic, 
a  lymphatic,  and  a  myelogenous  form.  It  would  be  most 
reasonable  to  consider  each  of  these  forms  separately  in  the 
symptomatology.  Of  the  cases  so  far  observed,  the  splenic  form 
furnishes  the  majority  ;  the  purely  lymphatic  cases,  without  a 
tumor  of  the  spleen,  are  so  few  that  Schnepf  believed  that  this 
form  should  be  entirely  ignored.  The  occurrence  of  the  myelo- 
genous form  alone  has  not  yet  been  clearly  determined.  Most 
frequently  these  forms  have  been  observed  together,  and  we  may 
distinguish  a  splenico-lymphatic  leucaemia,  when  the  hyperplasia 
has  begun  in  the  spleen  and  set  up  secondary  leucsemic  processes 
in  the  leucsemic  glands ;  and  a  lymphatico-splenic  form,  when 
the  primary  process  took  place  in  the  lymphatic  glands.  But 
we  are  still  not  quite  clear  as  to  the  relation  of  the  myelogenous 
form  to  those  just  named.  In  a  case  observed  by  me  the  spleen 
appeared  primarily,  the  marrow  secondarily,  and  the  lymphatic 
glands  not  at  all  affected. 

From  the  place  of  the  first  appearance  of  the  leucaemia  arises 
a  difference  in  the  symptoms  in  the  early  stages ;  later,  the 
appearances  are  more  accordant. 

A  strict  division  of  leucaemia  into  different  periods  has  been 
already  attempted.  Walther,  however,  is  perfectly  right  in 
looking  upon  Vidal's  arrangement  as  too  artificial,  since  it  does 
not  suit  most  cases.  As  a  rule,  only  two  stages  are  to  be  recog- 
nized in  the  course  of  all  the  forms  of  this  strange  disease  :  first, 
a  stage  of  prodromes,  and  of  the  development  of  the  leucaemic 
process  in  the  organs  primarily  affected,  and  in  the  blood  ;  and 
next,  a  stage  of  the  extension  of  the  leucaemia  to  other  organs — 
the  condition  of  developed  leucaemic  cachexia. 

The  prodromal  and  developmental  stage  appears  in  various 
forms.  The  beginning  is  usually  latent  —  may  be  merely  sus- 
pected— when  a  leucaemia  of  the  spleen  or  the  lymphatic  glands 
is  developed  without  previous  disturbance  of  the  health.    It  is 
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otherwise  when  the  disease  begins  as  a  consequence  of  inter- 
mittent or  syphilis,  or  when  it  arises  from  disordered  function  of 
the  sexual  organs  in  the  female,  or  after  violent  mental  excite- 
ment. 

For  the  first  time,  in  the  year  18G5,  I  was  successful  in  carefully  following  the 
development  of  a  leucfemia — that  is,  in  being  able  to  observe  how,  with  the  growth 
of  the  splenic  tumor,  the  number  of  the  white  corpuscles  gradually  increased. 

The  subjective  symptoms — weakness,  prostration,  dislike  for 
work,  a  feeling  of  heaviness,  dull  pains  in  the  splenic  region  or 
throughout  the  abdomen,  headache,  dizziness,  ringing  in  the 
ears,  palpitation — show,  in  the  beginning,  striking  alternations 
of  improvement  and  aggravation.  After  a  longer  or  shorter 
duration  of  these  symptoms,  there  are  developed  objective  signs 
of  disturbance  of  the  general  health — emaciation,  paleness,  intu- 
mescence of  the  skin,  dyspeptic  symptoms,  difficulty  in  breath- 
ing. The  signs  of  enlargement  of  the  lymphatic  glands,  on 
account  of  their  superficial  position,  are  much  earlier  remarked 
by  patients  than  tumors  of  the  spleen.  The  glandular  tumors 
occur  at  the  most  various  points. 

If  the  leuciemia  is  a  sequel  of  other  diseases,  the  transition  is 
an  immediate  one. 

The  duration  of  the  stage  of  development  may  vary  from 
three  weeks  to  eight  years — from  one  to  two  years  being  about 
the  average.  In  children,  the  course  is  usually  more  rapid,  and 
hence  we  observe  in  them  almost  exclusivel}^  the  second  stage, 
that  of  the  fully  developed  leucsemic  dyscrasia,  in  which  the 
process  has  already  extended  to  many  organs. 

In  the  second  stage  occurs  an  increase  of  all  the  symptoms,  or 
the  development  of  entirely  new  appearances,  under  the  influence 
of  whicli  the  patients  either  gradually  waste  away,  or  are  de- 
stroyed in  a  short  time  by  losses  of  the  nutritive  fluids  occurring 
in  paroxysms  or  continuously. 

Besides  weakness  and  exhaustion,  the  patients  complain 
chiefly  of  shortness  of  breath,  which  arises  in  part  from  the  capa- 
city of  the  lungs  being  diminished  by  the  glandular  and  splenic 
(enlargement,  but  chiefly  from  the  diminished  respiratory  power 
of  the  blood.    According  to  Pettenkofer  and  Voit,  there  is,  to  be 
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sure,  no  essential  difference  in  the  metamorpliosis  taking  place  in 
the  body  of  a  normal  and  leucsemic  man  witli  the  same  nourish- 
ment. The  person  affected  witli  leucaemia  may  be  able,  with  the 
same  nourishment,  while  at  rest,  to  fix  as  much  oxygen  as  a 
healthy  person,  but  is  nevertheless  powerless  and  capable  of  no 
exertion,  because  the  blood-corpuscles  in  him  are  capable  of 
doing  no  more  than  they  are  already  doing  during  rest. 

Complaints  of  headache,  dizziness,  oppression  of  the  head,  are 
less  frequent  than  of  dyspnoea.  To  these  are  added  hypochon- 
driacal mental  conditions,  melancholy,  psychical  disturbances ; 
these  are  often  only  consequences  of  the  diminution  of  the  red 
corpuscles,  but  are  sometimes  produced  by  the  hinderance  offered 
to  the  return  of  the  blood  by  glandular  tumors.  More  frequently 
still,  they  are  to  be  explained  by  the  resistance  to  the  circula- 
tion of  the  adhesive  blood  in  the  finer  vessels  of  the  brain,  and  the 
capillary  embolisms  produced  thereby.  Just  so  various  causes 
give  rise  to  the  visual  disturbances  of  leucaemia  which  have  been 
minutely  investigated  with  the  opthalmoscope  by  Liebreich, 
Becker,  Leber,  Saemisch,  and  others.  Roth  assumes,  on  the 
basis  of  the  observations  so  far  made  known,  that  two  series  of 
changes  in  the  retina  may  occur,  partly  separate,  and  partly 
combined— a  simple  irritative,  in  which,  of  course,  a  disturbance 
of  the  circulation  plays  an  essential  part,  and  another  arising 
from  the  specific  and  peculiar  products  of  leucaemia. 

The  most  noticeable  symptoms  on  the  part  of  the  skin  are, 
besides  the  paleness,  an  inclination  to  profuse  sweating,  to  various 
eruptions,  and  to  dropsy.  The  respiratory  organs,  notwithstand- 
ing the  great  dyspnoea,  only  rarely  exhibit  striking  changes, 
occasionally  pleuritic  effusions,  and,  in  the  case  of  Boettcher, 
specific  miliary  nodules.  In  the  heart,  one  may  sometimes 
observe  anaemic  murmurs  with  the  systole.  The  temperature, 
the  pulse,  and  the  respiration  show  a  slight  increase  only  in  the 
evening,  and  nothing  else  remarkable. 

Among  the  most  striking  symptoms  of  splenic  leucaemia,  which 
are  frequent  in  the  second  stage,  are  to  be  reckoned  hemorrhages; 
sometimes,  before  the  occurrence  of  splenic  or  glandular  tumors, 
a  hemorrliagic  diathesis  has  been  observed  (Huss,  Jacqot,  Mohr, 
and  Mueller).    These  hemorrhages  are  caused  not  only  by  the 
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obstruction  to  the  circulation  in  the  capillaries  caused  by  the 
collecting  of  white  corpuscles,  but  also  by  the  weakness  and 
friability  of  the  vessels,  arising  from  deficient  nutrition. 

As  to  the  abdominal  organs,  in  most  cases  a  very  considerable 
distention  of  the  belly  is  noticeable,  and  may  often  be  perceived 
through  the  clothes.  When  the  walls  are  lax,  the  shape  of  the 
splenic  tumor  stretching  from  the  left  hypochondrium  into  the 
anterior  region  of  the  abdomen  may  be  seen  and  felt.  Percus- 
sion, however,  gives  more  accurate  results ;  generally  the  liver 
also  is  enlarged,  though  seldom  giving  rise  to  prominent  symp- 
toms. Jaundice  is  mentioned  only  four  times  among  the  earlier 
cases.  I  have  observed  in  my  clinic  a  very  interesting  case  of 
icterus  and  leucaemia  ;  when  the  icterus  had  lasted  some  time,  a 
decrease  of  the  white  corpuscles  took  place — that  is,  a  diminution 
of  the  leucaemia. 

Sometimes  the  enlarged  mesenteric  glands  may  be  felt  through 
the  walls  as  hard  nodules  which  can  be  moved  from  side  to  side. 
Ascites  supervenes  later.  The  glands  in  the  groin  are,  as  a  rule, 
enlarged,  and  in  many  other  parts  of  the  body  enlarged  lym- 
phatic glands  make  their  appearance.  From  the  glands  under 
the  jaw  the  specific  changes  are  sometimes  transmitted  to  the 
glands  of  the  mouth  and  throat.  An  exceedingly  well-marked 
case  of  leucaemic  pharyngitis  and  stomatitis  was  described  by  me 
in  Yirchow's  Archives.  The  pharyngeal  and  tonsillar  lymphomas 
appear  as  large,  pulpy  tumors,  of  tough  structure  and  shining 
appearance.  They  give  rise  to  difficulty  in  swallowing,  and  are 
apt  to  set  up  inflammation.  The  leucaemic  stomatitis  does  not 
appear  until  after  the  pharyngitis.  It  may  be  supposed  to  be 
only  the  consequence  of  the  change  in  the  secretions  of  the  mouth 
arising  from  the  lymphatic  leucaemia.  In  its  symptoms  it  shows 
the  greatest  similarity  to  scorbutic  stomatitis.  In  general,  the 
disturbances  of  the  digestive  tract  are  not  so  constant  as  those  of 
the  respiratory  organs.  The  tongue  is  only  seldom  coated,  the 
appetite  in  most  cases  normal,  more  rarely  diminished,  often  in- 
creased to  perfect  voracity.  The  thirst  also  is  usually  normal. 
Troubles  in  swallowing  frequently  occur  as  symptoms  of  pres- 
sure from  the  enlarged  glands.  The  intestinal  evacuations  are 
frequently  interfered  with.     At  first,  constipation  alternates 
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with  diarrhoea,  while  later  the  diarrhoea  predominates,  becomes 
copious  and  frequent,  sometimes  bloody,  and  accompanied  by 
tenesmus. 

Tlie  urinary  excretion  is  in  most  cases  normal  in  quantity,  in 
many  cases  even  increased,  but  towards  the  end  always  dimin- 
ished ;  more  rarely  oliguria  exists  during  the  whole  course  of  the 
disease.  In  external  appearance,  also,  it  is  not  strikingly  different 
from  the  normal.  When  first  passed,  the  urine  is  generally  clear, 
of  a  yellowish  red,  or  somewhat  darker  color,  of  somewhat  acid 
reaction,  and  considerable  specific  gravity  (1020  to  1027).  After 
cooling,  it  usually  becomes  turbid,  deposits  a  clay-colored  sedi- 
ment of  urate  of  soda  and  ammonia  (sedimentum  lateritium) ; 
frequently  large,  rhombic  tables  of  pure  uric  acid,  partly  colored 
and  partly  uncolored,  may  be  found  therein.  Virchow  first 
stated  that  in  leucaemia  the  secretion  of  uric  acid  was  increased. 
Later,  H.  Ranke  found  the  same  thing,  and  drew  thence  the  con- 
clusion that  uric  acid  was  formed,  in  part  at  least,  in  the  spleen, 
in  the  juice  of  which  Scherer  has  demonstrated  uric  acid  as  a 
normal  constituent.  More  minute  statements  on  this  point  may 
be  found  in  the  general  symptomatology. 

Of  the  other  derivatives  of  the  spleen,  hypoxanthin  has  been 
found  in  the  urine  by  almost  all  observers  in  splenic,  but  not  in 
lymphatic  leucsemia.  As  to  lactic,  formic,  and  oxalic  acids, 
which  Scherer  has  found  in  the  spleen,  the  urinary  analyses  of 
Koerner,  Jakubasch,  Salkowsky,  have  given  different  results. 
Further  examinations  must  determine  whether  the  presence,  or 
at  least  the  presence  in  increased  quantity,  of  these  bodies  in  the 
urine  during  leucsemia  is  to  be  considered  a  consequence  of  in- 
complete oxidation  or  of  increased  action  of  the  spleen. 

Com^ications.       ^^DlCfhCHIRURGlCAL  SOCIETY 

Complications  occur  in  all  the  forms  and  stages  of  leucsemia ; 
among  them  are  to  be  found  some  which  may  be  considered  con- 
sequences of  the  disease,  and  others  which  seem  to  have  no  spe- 
•cial  connection  with  it.  Ehrlich  has  considered  this  relation  in 
his  excellent  dissertation,  in  which  100  cases  of  leucsemia  are  col- 
lected.   In  the  first  class  of  complications  are  to  be  reckoned 
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tliose  occurring  in  tlie  cacliectic  stage,  or  as  symptoms  preceding 
the  fatal  termination,  sucli  as  serous,  or  sanguineo-serous  exuda- 
tions in  the  pleuritic  cavity  (17  times) ;  in  the  pericardium  (15 
times);  cranial  cavity  (11  times) ;  peritoneal  cavitj^  (21  times); 
oedema  of  the  lungs  (15  times);  hypostatic  congestion  of  the 
lungs  (8  times);  pulmonary  catarrh (U  times);  then  the  frequent 
pleuritic  and  peritoneal  inflammations  and  adhesions ;  and 
finally,  inflammations  of  the  skin,  muscles,  lymphatic  glands 
and  vessels  (15  times) ;  and  the  cerebral  apoplexies  probably  oc- 
curring from  the  influence  of  the  hemorrhagic  diathesis. 

As  complications  which  seem  to  have  no  demonstrable  causal 
connection  with  leucaemia,  are  found  tuberculosis  of  the  lungs, 
the  liver,  the  kidneys,  and  the  intestinal  canal  (12  times);  Bright' s 
disease  and  amyloid  degeneration  of  the  kidneys  (7  times) ;  jaun- 
dice (11  times);  fatty  liver  (12  times);  cirrhosis  of  the  liver  (once); 
and  among  the  acute  diseases,  pneumonia  (12  times),  usually 
appearing  late  in  the  disease,  and  hastening  death. 

Diagnosis. 

The  difficulties  of  diagnosis  may  be  inferred  from  the  fact 
that  leucaemia  has  only  been  known  for  some  thirty  years ;  all 
the  auxiliaries  of  physical  examination  must  be  employed  for 
this  purpose,  notwithstanding  which  the  recognition  of  the  dis- 
ease in  its  earl}''  periods  is  still  surrounded  with  difficulties.  One 
is  often  in  doubt  whether  he  has  to  do  with  chlorosis,  sympto- 
matic leucocytosis,  or  commencing  leucaemia. 

The  first  stage  of  this  disease  is  often  completely  latent. 
Practitioners  who  are  not  familiar  with  physical  exploration  as  a 
means  of  diagnosis  are  often  obliged  to  assume  the  existence  of 
an  essential  anaemia,  in  cases  where  a  more  practised  physician, 
from  the  demonstration  of  a  splenic  tumor  and  a  coincident  in- 
crease of  the  white  corpuscles,  already  thinks  of  the  possibility 
of  a  commencing  leucaemia. 

Hence,  many  cases  of  leucaemia  are  at  first  diagnosticated  and 
treated  as  chlorosis ;  the  long  duration  of  the  affection  and  the 
ineflacacy  of  treatment  lead  to  the  suspicion  of  some  other  dis- 
ease ;  the  attention  is  often  directed  to  the  actual  disease  b}^  fre- 
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qiient  nose-bleed,  b}''  distention  of  tlie  abdomen  in  consequence 
of  a  splenic  tumor,  or  by  enlargement  of  the  lymphatic  glands. 
All  the  points  of  distinction  of  splenic  tumors  mentioned  in  the 
general  part  of  this  treatise  may  be  made  useful  in  the  diagnosis. 
Splenic  tumors  occurring  in  females  have  several  times  been  mis- 
taken for  ovarian  tumors,  in  consequence  of  which  at  least  one 
splenotomy  has  taken  place. 

They  have  also  been  mistaken  for  tumors  connected  with  the 
kidneys ;  in  the  latter  cases  the  analysis  of  the  urine  generally 
gives  accurate  information.  For  establishing  the  diagnosis,  the 
relation  of  the  intestine  to  the  tumor,  especially  after  pouring 
large  quantities  of  fluid  into  the  intestine,  may  be  made  useful. 

When  one  has,  with  all  the  necessary  caution,  convinced  him- 
self of  the  existence  of  a  splenic  tumor,  there  is  no  specific  char- 
acter to  be  found,  either  by  the  clinical  or  the  anatomical  exam- 
ination, which  permits  it  to  be  recognized  with  certainty  as 
leucsemic.  Many  other  tumors  give  exactly  the  same  physical 
signs.  It  is  only  rarely  that  a  mistake  can  take  place  between 
leucaemia  and  tuberculosis,  cancer,  or  echinococcus  of  the  spleen. 
Tuberculosis  and  cancer  almost  never  occur,  except  combined 
with  the  same  affections  in  other  organs,  especially  the  abdomi- 
nal. In  acute  tuberculosis  one  may  suspect  with  probability  the 
deposition  of  miliary  tubercles  in  the  spleen,  when  it  is  consider- 
ably enlarged  and  painful  on  pressure  ;  but  it  must  not  be  for- 
gotten that,  in  acute  tuberculosis,  an  acute  enlargement  of  the 
spleen  occurs  without  deposition  of  tubercles  in  its  tissue, 
although  this  condition  is  much  more  rare.  The  diagnosis  of 
chronic  tubercles  is  generally  quite  impossible,  since  it  betrays 
itself  by  no  local  symptoms.  Cancer  of  the  spleen  can  only  be 
recognized  when  it  has  already  been  demonstrated  in  other  or- 
gans ;  when  inequalities  and  nodules  can  be  made  out  upon  the 
enlarged  spleen  by  palpation,  or  irregular  outlines,  unlike  the 
usual  splenic  dulness,  can  be  determined  by  percussion.  An 
echinococcus  sac  of  the  spleen  can,  under  some  circumstances, 
be  diagnosticated  by  its  physical  peculiarities. 

Among  the  older  writers,  inflammation  of  the  spleen  is  so 
frequently  mentioned,  that  one  might  suppose  that  confusion 
would  exist  between  the  leucfemic  tumor  and  inflammation  of 
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the  spleen.  Primary  inliammation  of  the  spleen  is  rare.  Sec- 
ondarily it  occurs  more  frequently  from  the  effects  of  inflamma- 
tory ulcerative  processes  from  its  vicinity,  as  in  sacculated  peri- 
toneal exudations,  gastric  ulcers,  toxic  gastritis.  Under  these 
circumstances  it  could  hardly  be  mistaken  for  leucjemia.  We 
meet  most  frequently  with  the  metastatic  form  of  splenitis. 
Endocarditis,  valvular  disease,  the  formation  of  coagula  in  the 
left  heart,  give  rise  to  it ;  the  symptoms  are  usually  completely 
latent.  The  organ  is  enlarged  in  proportion  to  the  number  and 
size  of  the  inflammatory  foci;  it  only  exceptionally  reaches  a 
considerable  degree,  except  in  the  cases  where  the  embolism  has 
taken  place  in  an  already  enlarged  organ.  Such  large  tumors 
are  seldom  seen  in  these  cases  as  occur  in  leucaemia  ;  mistakes 
can  occur  only  in  the  early  stages  of  leucaemia,  since  the  exami- 
nation of  the  blood  can  settle  the  question.  A  splenic  tumor  of 
this  kind  is  more  sensitive  to  strong  pressure  and  percussion 
than  a  leucsemic  one ;  a  spontaneous  pain  over  the  spleen,  in- 
creased by  the  movements  of  respiration,  occurs  only  when  the 
inflammation  has  gone  on  to  suppuration.  Patients  generally 
emaciate  rapidly.  Chills  occur  with  severe  sweats,  oedema, 
diarrhoea,  and  very  rarely  a  fluctuating  tumor  to  be  felt  exter- 
nally. Abscesses  of  the  spleen,  however,  may  last  for  years 
without  such  striking  symptoms,  and  may  then  possibly  be  mis- 
taken for  commencing  leucaemia,  especially  if  t3''phoid  or  a  child- 
birth have  preceded. 

Pure  hypertrophy  of  the  spleen,  the  physical  appearances  of 
which  completely  coincide  with  those  of  the  leucaemic  tumor, 
often  remains  behind  after  the  diseases  mentioned,  as  well  as 
after  intermittent,  and  there  is  frequently  some  doubt  whether 
a  leucaemia  may  be  developed  therefrom.  Splenic  enlargements 
arising  from  syphilis  may  also  have  a  special  interest  in  the  way 
of  differential  diagnosis  ;  the  special  point  to  be  noticed  is 
whether  the  splenic  tumor  is  increasing.  The  change  in  the 
blood  may  often  be  discovered  for  the  flrst  time  when  the  tumor 
has  attained  a  certain  size.  There  is  as  yet  no  possibility  of  dis- 
tinguishing a  leucaemic  tumor  from  any  other  by  chemical  analy- 
sis ;  therefore  the  diagnosis  of  a  commencing  leucHDmia,  since 
other  kinds  of  splenic  tumors  may  occur  with  a  transient  in- 
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crease  of  tlie  white  corpuscles,  presents  many  considerable  diffi- 
culties. Unfortunately,  there  is  no  symptom  which  can  be  re- 
ferred witli  certainty  to  leucaemia.  The  numerous  cases  which 
I  have  observed  and  reported  have  sufficiently  proved  this  for 
me. 

Even  in  far  advanced  cases  the  same  macroscopic  and  micro- 
scopic changes  of  the  spleen  and  lymphatic  glands  may  be  pres- 
ent ;  the  same  group  of  symptoms  and  the  same  course  of  the 
disease  may  be  observed,  and  yet  the  examination  of  the  blood 
gives  a  negative  result ;  the  relative  proportion  of  the  colorless 
and  colored  blood-cells  is  and  remains  normal,  on  account  of 
which  this  condition  of  things  has  given  the  occasion  for  estab- 
lishing the  disease  called  pseudo-leucaemia. 

Since  the  certain  diagnosis  of  leucaemia  can  only  be  made  by 
an  accurate  examination  of  the  blood,  the  knowledge  of  this  dis- 
ease would  be  materially  advanced  if  the  microscope  were  used 
in  practice  even  more  than  now,  and  if  a  microscopic  examina- 
tion of  the  blood  were  made  more  frequently  by  physicians. 
Every  day  adds  to  our  conviction  that  among  the  local  and  gen- 
eral symptoms  of  leucaemia  there  is  not  a  single  one  which  can 
make  the  diagnosis  absolutely  certain ;  thus,  without  a  micro- 
scopic examination,  mistakes  of  two  kinds  are  possible  ;  either, 
from  the  various  and  anomalous  symptoms  of  leucaemia,  some 
other  affection  maybe  suspected  ;  or,  from  phenomena  complete- 
ly coinciding  with  the  symptoms  of  leucaemia,  the  existence  of 
this  disease  may  be  falsely  assumed. 

It  is  regarded  by  many  physicians  as  a  difficult  task  to  deter- 
mine an  increase  of  the  white  corpuscles  in  the  blood ;  any  one 
who  is  at  all  skilled  in  the  use  of  the  microscope  may  undertake 
such  an  examination.  I  generally  choose  the  little  finger  of  the 
left  hand  for  a  somewhat  deep  prick  with  the  needle,  and  use 
the  issuing  drops  of  blood  by  collecting  them  singly  on  an  ob- 
ject-glass ;  the  blood  is  best  mixed  with  a  one  per  cent,  solution 
of  common  salt,  then  covered  with  the  thin  glass,  and  examined 
with  a  power  of  300.  I  have  also  us^d  the  undiluted  blood  for 
microscopic  examination,  spreading  it  with  much  care  upon  the 
object-glass.  The  blood  to  be  examined  should  not  be  pressed 
out  of  the  prick,  nor  be  taken  a  short  time  after  a  meal,  since  in 
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both  cases  too  many  colorless  corpuscles  or  chyle  come  out,  and 
make  the  result  of  the  examination  doubtful. 

Advanced  leucaemia  is  easily  diagnosticated  by  the  micro- 
scope. The  blood  has  the  same  appearance  as  pus.  The  color- 
less blood-corpuscles  are  so  numerous  that  the  colored  ones  are 
often  in  great  part  concealed  by  them  ;  only  the  origin  can  sep- 
arate blood  and  pus  from  each  other.  It  is  difficult  for  most 
physicians  to  recognize  the  various  forms  of  colorless  corpuscles 
and  pick  out  with  certainty  those  which  come  from  the  spleen 
as  distinguished  from  the  corpuscles  of  the  lymphatic  glands, 
which  are  smaller,  and  have  a  completely  developed  nucleus. 
Hence,  the  diagnosis  of  sj)lenic  and  lymphatic  leucaemia  can  be 
better  made  from  the  macroscopic  appearances,  according  to  the 
extent  in  which  spleen  and  lymphatic  glands  participate  in  the 
leucsemic  process  ;  for  the  diagnosis  of  the  myelogenous  form 
Neumann  suggests  the  occurrence  of  forms  intermediate  between 
the  red  and  white  corpuscles  ;  I,  as  well  as  W.  Eales,*  was  una- 
ble to  find  these.  Pain  in  the  sternum,  as  well  as  in  other  bones, 
may  be  of  importance  in  the  diagnosis. 

The  greatest  difficulty  is  in  interpreting  correctly  a  slight 
increase  of  the  colorless  blood- corpuscles ;  only  a  continued 
observation  can  determine  whether  such  a  case  is  to  be  consid- 
ered commencing  leucaemia  or  transitory  leucocytosis.  Enumer- 
ations of  the  blood-corpuscles  have  only  a  relative  value,  and  are 
considered  useless  by  many  physicians.  Welcker  has  suggested 
an  approximate  estimation  of  the  proportion  of  the  colored  and 
colorless  blood-corpuscles  by  observing  their  settling  in  small 
graduated  vessels. 

Course  of  the  Disease^  and  Prognosis. 

The  course  of  leucaemia  is  almost  always  lingering  and  con- 
tinuous ;  sometimes  an  intermittent  accelerated  progress  is  ob- 
served. First  the  patients  complain  of  dulness,  heaviness  of 
movement,  shortness  of  breath,  pressure  and  fulness  in  the 
abdomen,  while  the  healthy  complexion  is  likewise  lost.  Physi- 
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cal  examination  gives  considerable  enlargement  of  the  spleen, 
and,  more  rarely,  of  the  lymphatic  glands.  The  swelling  of  tlie 
spleen  has  been  developed  either  without  pain  and  fever,  so  that 
the  time  of  its  first  appearance  cannot  be  determined,  or  it  has 
appeared  in  separate  attacks,  during  which  the  region  of  the 
spleen  was  painful  and  the  patient  had  fever.  In  the  lymphatic 
form,  the  enlargements  of  the  lymphatic  glands  in  the  neck,  in 
the  axilla,  and  in  the  groins,  which  are  developed  either  slowly 
or  in  successive  attacks,  direct  attention  to  the  trouble  at  a  much 
earlier  period.  If  a  drop  of  fresh  blood  is  now  brought  under 
the  microscope,  the  difficulty  may  often  be  recognized  from  the 
increased  number  of  white  corpuscles;  during  the  further  growth 
of  the  splenic  or  lymphatic  tumors,  their  number  considerably 
increases.  Inflammatory  irritation  of  the  capsule,  or  hemorrha- 
gic infarctions  when  they  are  associated  with  the  hypertrophy, 
produce  occasional  pains  in  the  region  of  the  spleen,  and  febrile 
symptoms. 

To  these  symptoms  are  frequently  added  those  of  a  hemor- 
rhagic diathesis  ;  the  patients  have  repeated  hemorrhages,  which 
take  place  especially  from  the  nose ;  more  rarely,  from  the  intes- 
tinal canal,  the  lungs,  into  the  tissue  of  the  skin,  or  in  many 
cases  into  the  brain,  by  which  complication  the  result  is  much 
accelerated.  The  patients  either  die  suddenly  with  symptoms  of 
apoplexy,  or  are  so  debilitated  by  repeated  and  abundant  losses 
of  blood,  that  they  soon  die  with  the  symptoms  of  exhaustiou 
and  anaemia.  If  no  hemorrhagic  diathesis  is  developed,  the  dis- 
ease, with  few  exceptions,  takes  a  tedious  course,  and  may  last 
for  years;  in  such  cases,  the  enlargements  of  the  spleen  and 
lymphatic  glands  reach  a  very  high  degree  ;  the  patients  emaci- 
ate greatly  ;  their  pale,  cachectic  appearance  becomes  very  strik- 
ing ;  the  dyspnoea  increases  and  becomes  extremely  distressing  ; 
in  the  urine  sediments  of  urates  and  pure  uric  acid  are  observed  ; 
in  many  cases  bronchial  catarrh  is  developed,  with  violent  cough 
and  mucous  expectoration — sometimes  intestinal  catarrh  appeai  s. 
and  leads  to  obstinate  diarrhoea  ;  dropsical  symptoms  often  aj)- 
pear  towards  the  end,  and  death  follows,  if  there  are  no  complica- 
tions, from  gradual  exhaustion,  being  often  preceded  by  symp- 
toms of  disturbed  cerebral  functions,  delirium,  or  sopor. 
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I  have  stated  above  that,  in  the  course  of  all  the  forms  of 
leucaemia,  only  two  stages,  as  a  rule,  are  to  be  recognized  :  first, 
a  stage  including  the  prodroma— that  is,  of  development  of  the 
leucaemic  process  in  the  organs  primarily  affected,  and  in  the 
blood ;  then  a  stage  of  extension  to  other  organs,  that  is,  of 
fully  developed  leucaemic  cachexia.  The  course  of  these  stages 
may  be  different,  as  the  disease  begins  with  the  splenic  or  lym- 
phatic form,  or  as  its  development  is  accompanied,  or  not,  with 
febrile  symptoms. 

The  prodromal  stage  of  the  splenic  form  has  an  average  dura- 
tion of  one  or  two  years. 

The  shortest  duration  was  about  three  weeks  (Shearer) ;  the  longest,  nearly  eight 
years  (Velpeau) ;  in  most  of  the  cases  observed  by  me  it  was  not  possible  to  deter- 
mine with  accuracy  the  .  -ngth  of  the  developing  stage. 

The  duration  of  the  second  stage  of  splenic  leucaemia  is  as 
various  as  the  first. 

Among  my  observations  the  longest  time  was  eighteen  months.  The  leucaemic 
cachexia  usually  has  a  much  shorter  course,  from  about  three  weeks  to  six  months. 
The  presence  or  absence  of  febrile  symptoms  and  hemorrhages  has  much  influence 
upon  the  duration  ;  cases  which  run  their  course  without  fever  exhibit  fewer  violent 
symptoms  than  when  the  disease  assumes  a  febrile  character,  the  disease  is  then 
more  protracted;  the  patients  die,  greatly  wasted  away,  in  consequence  of  the 
frequent  and  exhausting  hemorrhages  and  intestinal  evacuations,  accompanied  by 
excessive  dyspnoea,  oedema,  and  ascites. 

The  lymphatic  leucaemia  pursues  a  course  similar  to  that  pur- 
sued by  the  splenic  ;  the  same  exacerbations  and  remissions 
occur  ;  fever  and  hemorrhage  may  be  present  or  absent.  As  a 
rule,  the  tumor  of  the  spleen  is  associated  with  enlargement  of 
the  lymphatic  glands ;  hence,  the  lymphatic  form  displays  the 
same  objective  and  subjective  symptoms  as  the  splenic,  though 
the  dissemination  of  the  glandular  enlargements  is  greater,  both 
on  the  surface  of  the  body  and  in  the  interior  cavities.  Hence, 
the  result  is  not  different  from  that  already  described,  according 
to  the  presence  or  absence  of  fever. 

There  are  too  few  observations  on  the  duration  and  course  of 
the  myelogenous  form  to  permit  an  exact  distinction  from  the 
others. 


LEUOiEMIA. 


529 


It  is  sufficiently  shown  by  the  preceding  statements,  that  the 
course  and  duration  of  leucgeniia  cannot  be  brouglit  within  defi- 
nite limits,  and  may  vary  in  duration  from  one  month  to  four  or 
eight  years  ;  most  cases  end  fatally  within  from  one  to  three  years, 
so  that  the  average  may  be  assumed  as  being  twenty-two  or  twen- 
ty-three months.    In  children  the  course  is  usually  more  rapid. 

Prognosis,  according  to  the  observations  which  have  been  so 
far  made,  may  be  looked  upon  as  unfavorable  as  soon  as  the  dis- 
ease has  reached  the  second  stage,  that  of  the  leucsemic  cachexia  ; 
all  cases  in  which  this  stage  has  been  clearly  marked  have  ended 
fatally.  Leucjemia,  however,  is  not  in  the  least  to  be  regarded  as 
an  incurable  disease.  Recoveries  in  the  first  stage  have  been 
clearly  established.  These  cases  will  increase,  and  we  shall  be- 
come more  successful  and  moi'e  certain  in  the  treatment  of  them 
when  proper  attention  shall  be  given  by  physicians  to  the  etiol- 
ogy of  leucaemia,  and  the  miscroscopic  examination  of  the  blood 
shall  be  more  frequently  employed  for  diagnostic  purposes. 

lehd:)  vv/est-:^ioing 

Therapeutics.     MEDICO-CHIRURCIGAL  SOCIETY 

The  therapeutics  of  leucaemia  have  never  been  very  thor- 
oughly treated,  since  it  was  not  supposed  that  any  method  of 
treatment  could  be  recommended  with  a  prospect  of  a  favorable 
result.  Julius  Vogel  has  already  suggested  that,  in  the  earlier 
stage  of  this  disease,  certain  remedies  might  produce  better  re- 
sults than  in  the  latter.  By  my  observations  the  etiology  of 
leucaemia  has  been  advanced,  a  number  of  new  causes  have  been 
discovered,  and  I  believe  that  I  have  thus  rendered  essential  ser- 
vice in  the  therapeutics  of  this  disease.  Since  then,  we  are  not 
only  in  a  position  to  recognize  the  earlier  stages  of  leucaemia,  but 
we  can  direct  our  attention  to  the  causal  indications,  as  it  has 
been  clearly  shown  that  abdominal  obstructions,  anomalies  of 
menstruation,  psychical  influences,  syphilis,  intermittent,  intes- 
tinal catarrh,  may  all  be  causes  of  leucaemia  ;  prophylactic  rules 
may  be  derived  therefrom,  which  are  to  be  well  considered,  and 
have  been  carefully  laid  down  on  page  406. 

Since  the  influence  of  large  doses  of  quinia  upon  the  spleen 
has  been  directly  proved,  they  ought  to  be  employed,  not  only 

VOL.  VIII.— 34 


530 


MOSLER. — DISEASES  OF  THE  SPLEEN. 


for  the  leucsemic  tumors  of  the  spleen  connected  with  intermit- 
tent, but  for  others.  I  call  to  mind  in  this  connection  the 
expression  of  Binz,  that  we  ought  not  to  suppose  that  quinia  is 
of  no  especial  advantage  until  we  have  been  to  the  limits  of  pos- 
sibility ;  if  no  clear  results  are  seen,  too  small  doses  of  the  rem- 
edy or  incomplete  absorption  are  to  be  suspected. 

Many  physicians  still  have  considerable  dread  of  large  doses 
of  quinia,  although  permanent  injury  has  very  seldom  been  ob- 
served from  them.  That  quinine  can  be  of  material  advantage 
in  splenic  leucaemia,  when  it  is  given  in  large  doses,  is  shown  by 
the  following  cure  obtained  from  it  by  me  : 

Heinrich  D.,  a  boy  of  ten  years,  from  Heyger,  in  Nassau,  was  treated  by  me  with 
large  doses  of  quinine,  in  October,  1862,  for  a  clearly  demonstrated  leucaemia,  with 
a  considerable  splenic  tumor  and  an  increase  of  the  white  blood-corpuscles,  in  the 
approximate  proportion  of  1 :  20.  The  sulphate  of  quinine  was  given  from  the  7th  to 
the  11th  of  October  in  the  following  mixture : 


M. — D.  Sig.  Teaspoonful  dose. 

In  the  days  mentioned  the  mixture  was  taken  three  times  (in  all,  one  and  a  half 
drachms  of  quinine) ;  in  the  first  two  days  fifteen  grains  each,  in  the  last  three 
twenty  grains  each. 

On  the  12th  of  October  the  quinine  was  omitted  for  two  days,  since  the  symp- 
toms of  intoxication  had  reached  a  marked  degree;  during  tliese  two  days  the 
patient  recovered  from  its  effects.  The  spleen  had  become  smaller  within  five  days. 
From  the  12th  to  the  19th  October  the  patient  again  received  ten  grains  a  day,  and 
the  tumor  had  then  become  four-tenths  of  an  inch  smaller.  A  diminution  of  the 
white  corpuscles  could  not  be  clearly  demonstrated.  Then  from  the  20th  to  the 
31st  of  October  the  boy  got  six  grains  of  quinine  a  day,  besides  iron  and  nourish- 
ing diet.  Although  the  patient  had  taken  within  three  weeks  more  than  two  hun- 
dred grains  of  quinia,  no  symptoms  of  a  threatening  character  had  appeared.  On 
the  other  hand,  the  marked  improvement  of  the  leuccemia,  which  went  on  to  com- 
plete  recovery,  dated  from  this  time,  and  afterwards  no  enlargement  of  the  spleen 
nor  increase  of  the  white  corpuscles  could  be  discovered.  Some  time  ago  I  received 
intelligence  that  no  traces  of  the  former  trouble  had  returned,  so  that  the  cure  may 
be  looked  upon  as  complete. 


Elirlich  reports  in  his  excellent  dissertation  a  second  case  of 
leucfemia,  also  in  the  commencing  stage,  cured  by  the  persistent 
use  of  iron  and  quinine. 


9.  Quiniaj  sulph. . 
Ac.  sulph.  dil . 
Syr.  cinnamomi 
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The  action  of  quinia  in  splenic  tumors  is  materially  assisted 
by  the  application  at  the  same  time  of  cold  upon  the  region  of 
the  spleen,  as  I  have  mentioned  at  page  416.  After  this  proced- 
ure I  have  observed  a  striking  diminution  of  a  large  leucjemic 
tumor. 

Instead  of  the  crystallized  quinia,  the  amorphous  hydrochlor- 
ate  (Zimmer)  is  to  be  recommended  for  long-continued  treatment. 
All  the  drugs  employed  instead  of  quinia,  on  account  of  their 
low  price,  have  been  rendered  almost  superfluous  by  the  intro- 
duction of  the  amorphous  quinia.  The  internal  and  subcutaneous 
methods  of  administration,  or  its  use  as  an  enema,  dissolved  in 
carbonic  acid  water,  as  recommended  by  Kerner,  are  to  be  tried 
in  turn.  If  it  is  desirable  to  suspend  the  use  of  the  quinia  pre- 
parations, oil  of  eucalyptus  or  piperine  is  in  place.  I  have  lately 
ordered  both  of  these  drugs  in  the  following  prescription : 

9 .  Olei  eucalypti   gtt.  100 

Pipeiinse, 

Cerae  albse  an  3  i. 

Althsese   §  i j. 

M. — Div.  pil.  no.  100.    Consp.  pulv.  cort.  cass.  cin. 
S.  Three  to  five  to  be  taken  three  times  a  day. 

The  preparations  of  arsenic  ought  not  to  be  left  untried. 

According  to  the  method  described  by  me  in  the  Deutsclies 
Archiv  fiir  klin.  Med.  Bd.  XV.  Heft  2,  the  parenchymatous  in- 
jection of  Fowler's  solution  into  the  leucaemic,  splenic  and  glan- 
dular tumors  is  to  be  tried,  since  the  contractile  elements  seem  to 
be  excited  to  stronger  contraction  in  this  way  than  after  the 
internal  use  of  splenic  remedies. 

Botkin,  on  grounds  mentioned  upon  page  427,  has  recently 
set  forth  the  great  therapeutic  importance  of  electricity  in  leucse- 
mic  tumors  of  the  spleen. 

As  soon  as  he  applied  the  induced  current  upon  the  neighborhood  of  the  spleen, 
he  saw  this  organ  grow  smaller  in  all  its  dimensions;  with  the  diminution,  its 
consistence  became  tougher,  its  surface  irregular.  After  each  electrization,  the 
number  of  white  corpuscles  in  the  blood  increased,  while  the  general  condition,  the 
appearance,  and  complexion  of  the  patient  decidedly  improved.  Simultaneously 
with  the  diminution  of  the  splenic  tumor,  under  the  action  of  the  induction  cur- 
rent, the  liver  clearly  increased  in  size.    The  latter  diminished  again  as  soon  as  the 
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spleen  began  to  increase,  after  the  cessation  of  tlie  electric  current.  "  Although 
the  continued  faradization  always  produced  a  decrease  in  the  volume  of  the  spleen, 
as  well  as  of  the  lymphatic  glands,  yet  it  clearly  lost,  little  by  little,  in  activity, 
for  the  most  striking  and  beautiful  results  were  always  obtained  in  the  first 
sittings." 

Dr.  Elias,'  of  Breslau,  who  treated  a  leucjemic  spleen  by  faradization,  in  twelve 
sittings,  exactly  according  to  the  recommendation  of  Botkin,  could  easily  convince 
himself  that  the  considerable  change  in  form  of  the  abdomen  and  the  apparent 
diminution  of  the  spleen  depended  only  upon  a  strong  contraction  of  the  abdomi- 
nal muscles,  which  pressed  up  the  still  movable  splenic  tumor  against  the  yield- 
ing diaphragm.  He  made  the  same  experiment  in  a  typhus  patient,  whose  enlarged 
spleen  could  be  felt  almost  three  fingers'  breadth  below  the  edge  of  the  ribs.  Flere 
also  the  organ  disappeared  upon  faradization,  with  strong  contraction  of  the  abdomi- 
nal muscles,  but,  upon  removal  of  the  electrode,  immediately  resumed  its  former 
position,  as  determined  by  percussion.  Elias  draws  from  his  observation  the  con- 
clusion that  the  induction  current  has  not  the  slightest  action,  and  that  the  apparent 
diminution  of  the  splenic  tumor  depends,  in  fact,  only  upon  its  being  pushed 
upward  ;  so  that  he  cannot  recognize  in  this  process  any  progress  in  the  therapeutics 
of  leucjemia. 

Among  local  remedies,  splenotomy  lias  been  attempted.  The 
two  cases  in  wMcli  extirpation  of  the  spleen  has  been  under- 
taken on  account  of  leucaemia  gave  the  most  unfortunate  results 
of  all,  and  hereafter,  when  leucaemia  is  diagnosticated,  s]plenoto- 
my  ought  not  to  be  ventured  upon. 

When  it  'was  believed  that  iron  made  blood-corpuscles  and 
healthy  blood,  and  that,  under  the  use  of  iron,  the  change  of 
white  to  red  corpuscles  was  everywhere  facilitated,  it  was  hoped 
that  iron  would  be  a  specific  against  leucaemia ;  but  I  have 
never  been  so  fortunate  as  to  see  in  fully  developed  leucaemia 
any  decrease  of  the  white  blood-corpuscles  or  diminution  of  the 
splenic  tumor,  after  the  use  of  iron  ;  yet  I  do  not  omit  in  any 
case  the  prescription  of  this  remedy,  since  a  stronger  pulse  and 
better  appearance  are  generally  observed  after  it. 

The  transfusion  of  defibrinated  human  blood  promises  more 
than  mere  palliation.  The  experiment  should  be  made  whether 
a  complete  cure  cannot  be  obtained  from  a  frequently  repeated 
transfusion.  The  consequences  described  in  my  monograph 
justify  this  hope. 


'  Deutsche  Klinik.  187o.  No.  5. 


MELAN^MIA. 


633 


To  remove  the  distressing  symptoms  which  occur  in  the 
course  of  leucaemia,  many  other  remedies  may  be  of  value  ;  but, 
since  the  treatment  of  leucaemia  differs  as  little  in  this  respect  as 
in  the  dietetic  rules,  which  point  chiefly  to  nourishing  food,  from 
the  therapeutics  of  other  chronic  diseases,  I  have  not  given 
special  attention  to  the  particulars  of  the  symptomatic  and 
palliative  treatment. 

LEEDS  <S<WL-ST-RtDING 
MelanaBmia.     r^EClCC-CHIKURClGAL  SOCIETY 
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Historical  Sketch. 

Galen  supposed  the  so-called  black  bile,  which  was  an  impor- 
tant element  of  the  earliest  humoral  pathological  theory,  to 
accumulate  as  a  side  product  of  cell-formation  in  the  spleen, 
and,  starting  from  here,  to  produce  stoppages  of  the  vessels. 
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engorgements  of  the  intestines,  and  severe  nervous  disturbances. 
This  view  held  its  ground,  with  some  modifications,  until  to- 
wards the  end  of  the  last  century  (Van  Helmont,  Sylvius).  Reil 
first  noticed  the  contradictions  between  the  theory  of  black  bile 
and  the  experiences  of  physiology.  Heusinger  referred  it  to  the 
abnormal  formation  of  pigment.  The  more  accurate  observa- 
tions on  melanjemia  belong  to  the  most  recent  period,  and  have 
been  collected  by  Frerichs,  to  whose  classic  description  I  am 
much  indebted  in  the  following  statement.  It  appears  from  this, 
that  Lancisi  found  the  liver  of  a  person,  dead  from  intermittent 
fever,  colored  blackish.  StoU  describes  the  dark  pigmentation 
of  the  brain  and  the  liver  of  a  woman  who  died  after  several 
febrile  attacks.  The  observations  which  Bailly  gives  in  his 
pathological  anatomy  of  intermittent  fever  are  more  abundant. 
Billard  described,  at  the  same  time,  the  same  change  in  the  brain 
of  three  patients  dying  with  acute  cerebral  disturbance.  Similar 
experiences  are  recorded  in  Montfaucon' s  Hist.  Medic,  des  Ma- 
rais,  806,  322.  During  the  epidemic  of  fever  which  prevailed,  in 
1826,  on  the  coast  of  the  North  Sea,  black  pigmentation  of  the 
spleen,  the  liver,  and  the  brain  was  several  times  observed. 
Richard  Bright  gives  a  masterly  representation  of  a  brain  the 
cortex  of  which  was  of  a  dark  slate  color.  Physicians  who  have 
observed  intermittent  and  remittent  fevers  in  hot  climates  have 
repeatedly  described  a  blackish  coloration  of  the  spleen  and 
liver  (Annesley,  Harpel,  Stewardson,  and  others). 

For  the  first  time,  in  1837,  Meckel  recognized  that  the  dark 
coloration  of  the  organs  depends  upon  an  accumulation  of  pig- 
ment in  the  blood.  Two  years  later  Yirchow  found  numerous 
pigment-cells  in  the  blood  and  in  the  enlarged  spleen  of  a  man 
who  had  become  dropsical  after  long-continued  intermittent 
fever.  The  scientific  basis  of  melansemia  was  established  by 
these  two  authors.  Heschl  and  Planer  published  further  inter- 
esting observations.  Frerichs  deserves  the  credit  of  having 
presented  a  clear  picture  of  the  disease.  Very  lately  Colin  and 
Arnstein  have  published  valuable  investigations  on  this  affection. 
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Etiology. 

In  melansemia  a  granular  pigment  is  found  in  the  blood.  It  is 
eitlier  free  or  enclosed  in  cells,  also  imbedded  in  little  hyaline 
coagula;  it  probably  originates  only  in  consequence  of  previous 
intermittent  fever ;  it  often  circulates  for  a  long  time  without 
doing  any  harm,  until,  by  suddenly  sticking  in  some  capillary 
province,  especially  in  the  brain,  it  gives  rise  to  local  symptoms. 
Its  color  is  black,  more  rarely  yellow  or  brown.  It  has  been 
found  in  the  largest  quantities  in  the  portal  vein. 

It  generally  appears  in  the  form  of  small,  roundish  granules  ; 
often  several  granules  are  united  by  a  translucent  hyaline  sub- 
stance, which  disappears  in  acids  and  alkalies.  They  form  masses 
of  a  roundish,  oval,  or  sometimes  entirely  irregular  form.  Some- 
what more  rarely,  besides  the  granular  masses,  true  pigment-cells 
have  been  observed  ;  some  of  these  resemble  in  form  and  size  the 
colorless  blood-corpuscles,  while  others  consist  of  larger,  spindle- 
shaped  or  rounded  cells,  with  a  round  nucleus  and  sharp  outlines, 
like  the  forms  which  are  usually  found  in  the  spleen  besides  the 
free  granules  ;  in  the  interior  of  these  cells  lie  the  black  granules 
in  greater  or  less  number.  Planer  could  not  convince  himself  of 
the  existence  of  such  pigment-cells,  which  Virchow  carefully 
described.  Frerichs  seldom  failed  to  find  them  in  the  blood  of 
the  portal  vein.  Meckel  and  Planer  figure  pigment-flakes,  up  to 
the  size  of  0.05'",  which  showed  the  most  various  forms,  and 
sometimes  had  so  sharp  a  border  upon  one  side  that  they  looked 
as  if  they  had  been  broken  off.  Frerichs  found  them  sometimes 
cylindrical,  with  straight  parallel  boundaries  on  two  sides,  while 
the  ends  were  irregularly  broken  off.  They  called  to  mind  the 
cavity  of  some  small  vessel,  of  which  they  seemed  to  be  moulds. 

In  the  fully  developed  forms  of  melanjBmia,  pigment  is  found 
wherever  the  blood  goes.  Planer  found  the  pigment  quite 
equally  distributed  in  the  blood  of  the  heart  and  large  vessels. 
He  could  not  convince  himself  of  any  special  collection  of  them 
in  the  blood  of  the  splenic  or  portal  vein  ;  the  largest  quantity 
he  always  found  in  the  spleen,  so  that  this  appeared  dark 
brown,  chocolate  color,  or  almost  black,  even  in  cases  where 
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very  little  pigment  could  be  found  in  the  liver  and  in  the  blood. 
The  various  stages  of  the  change  of  the  red  coloring  matter  of 
the  blood  into  melanotic  material  are  represented  by  the  color 
of  the  organ,  varying  from  yellowish  red  to  black.  The  gradu- 
ally progressive  metamorphosis  may  be  recognized  not  only  in 
the  color,  but  also  in  the  behavior  towards  reagents.  The  resist- 
ance which  the  black  substances  offer  to  acids  and  caustic  alka- 
lies varies  very  much.  The  more  recent  products  are  rendered- 
paler  and  lose  their  color  more  or  less  rapidly ;  the  older  ones,  on 
the  other  hand,  withstand  their  influence  for  a  long  time. 

Besides  the  pigment,  there  may  be  found  in  the  blood  hyaline 
coagula,  which  are  free  from  coloring  matter.  There  is  nothing 
unusual  to  be  remarked  in  the  blood-corpuscles  ;  the  number  of 
the  white  ones  appears  occasionally  increased  (Meckel),  though 
this  is  not  constant. 

The  appearance  in  the  blood  of  large  quantities  of  pigment 
points  to  an  extensive  destruction  of  red  blood-corpuscles.  It  is 
assumed  as  well  established  by  most  observers  that  this  process 
takes  place  in  the  spleen — that  the  spleen  is  the  place  of  forma- 
tion of  the  melanotic  material.  Frerichs  believes  that  this  func- 
tion cannot  be  exclusively  claimed  for  the  spleen,  since  the 
change  of  the  red  coloring  matter  of  the  blood  into  black  pig- 
ment may  take  place  anywhere  in  the  vascular  sj^stem  and  even 
outside  of  it.  Arnstein  and  Colin  absolutely  deny  the  special 
function  of  the  spleen  in  the  production  of  melansemia. 

Many  circumstances  favor  the  view  that  pigment  is  formed  in 
the  spleen,  thence  reaches  the  portal  vein,  is  partly  arrested  in 
the  capillaries  of  the  liver,  and  partly  passes  through  it  and 
reaches  the  greater  circulation.  Even  in  the  normal  condition, 
cellular  structures  occur  in  the  spleen  of  men  and  animals,  which 
contain  blood-corpuscles  or  pigment-molecules.  In  melansemia 
the  accumulation  of  pigment  is  nowhere  so  constant  as  in  the 
spleen.  This  fact  has  been  determined  by  all  observers.  Next  to 
the  spleen  comes  the  liver,  then  in  succession  the  other  organs  : 
lungs,  brain,  kidneys.  According  to  Frerichs,  the  cases  are  not 
rare  in  which  the  spleen  alone  is  rich  in  pigment.  Cases  have 
also  been  seen  where  only  the  spleen  and  the  liver  contained  a 
considerable  quantity  of  dark  coloring  matter— while  the  other 
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organs  retained  the  normal  color.  Frericlis,  on  the  other  hand, 
never  observed  accumulation  of  pigment  in  the  blood  of  the  heart, 
in  the  capillaries  of  the  brain  or  of  the  kidneys,  without  the  par- 
ticipation of  the  spleen  and  liver.  The  form  also  in  which  the 
black  coloring  matter  is  found  in  the  blood,  points  to  its  origin 
in  the  spleen,  since  the  same  elements  which  occur  in  the  splenic 
pulp,  colorless  blood-corpuscles,  with  simple  or  divided  nuclei 
and  spindle-shaped  cells,  are,  besides  the  fragments  of  coagula, 
carriers  of  the  pigment.  Frerichs,  who  assigns  to  the  spleen  in 
melansemia  this  function  of  sending  out  the  pigment-material, 
believes  that  he  could  clearly  prove  only  in  one  case  that  forma- 
tion of  the  black  pigment  is  not  exclusively  connected  with  the 
splenic  parenchyma,  but  can  also  take  place  in  the  liver. 

Colin  has  arrived  at  other  conclusions  from  his  observations. 
If  pernicious  fever  were  connected  with  the  transit  of  splenic 
pigment  to  the  brain  or  other  organs,  distinct  proof  of  this  pig- 
ment ought  to  be  found  more  frequently  in  the  circulation,  which 
he  could  not  establish.  According  to  his  view,  Frerichs  had 
been  observing  very  complicated  circumstances,  in  which  he  was 
not  dealing  with  purely  malarial  affections.  Colin  considers  the 
pigment  in  the  spleen  as  the  product  of  an  extreme  destruction 
of  red  corpuscles,  caused  by  violent  congestion  of  the  blood  in 
this  organ.  He  assumes  the  same  for  the  other  organs  —  liver, 
spleen,  and  kidneys.  The  elements  of  the  blood  suffer  dissolu- 
tion and  decomposition  just  as  in  other  infectious  diseases,  ty- 
phus and  dysentery,  where  the  intestinal  glands  are  often  found 
tilled  with  pigment.  This  decomposition  is  more  rapid  in  mala- 
rial fevers  than  in  other  infectious  diseases.  According  to  Colin, 
the  deposits  of  pigment  have  no  connection  with  each  other,  but 
are  simply  the  results  of  a  local  change  of  the  red  blood-corpus- 
cles. He  simply  admits  that  the  metamorphosis  of  coloring 
matter  of  the  blood  Into  melanotic  material  takes  place  more 
rapidly  in  the  spleen  than  elsewhere. 

Arnstein,  who  has  observed,  after  intermittent  fever,  amyloid 
spleens  which  contained  a  little  pigment,  while  at  the  same  time 
the  liver  and  the  bony  marrow  showed  considerable  quantities, 
believes  that  in  melanjemia  the  pigment  is  formed  within  the 
circulation  by  the  destruction  of  the  red  corpuscles,  and  is  very 


638 


MOSLER. — DISEASES  OF  THE  SPLEEN. 


rapidly  taken  up  by  the  white  corpuscles.  According  to  his 
view  it  remains  only  for  a  time  in  the  capillaries  and  veins  of  the 
spleen,  liver,  and  marrow,  and  is  finally,  enclosed  in  the  white 
corpuscles,  carried  into  the  tissues.  In  favor  of  this  view,  Arn- 
stein  brings  forward  the  correspondence  in  the  distribution  of 
the  pigment  with  that  which  is  observed  from  the  artificial  intro- 
duction of  granular  coloring  matter  into  the  vascular  system. 

According  to  Arnstein,'  the  process  goes  on  in  some  such  way  as  the  following : 
During  a  febrile  attack,  red  corpuscles  are  decomposed  and  destroyed  within  the 
vessels.  The  pigment  formed  in  this  way  is  very  rapidly — that  is,  after  some  hours, 
taken  up  by  the  white  blood-corpuscles.  These  then  accumulate  in  the  capillaries 
and  veins  of  those  organs  in  which  the  current  of  the  blood  is  less  rapid.  In  the 
liver  the  rapidity  of  the  current  is  considerably  diminished,  because  the  blood  of  the 
portal  artery,  which  has  already  passed  through  one  capillary  system,  is  again  dis- 
tributed over  a  large  territory.  In  the  spleen  and  in  the  bone  marrow  the  capillaries 
pass  into  very  wide  veins,  a  circumstance  which  must  act  in  diminishing  the  rapid- 
ity of  the  blood-current.  From  the  blood-vessels  of  the  spleen  and  the  marrow  the 
pigment-bearing  blood-corpuscles  pass  into  the  tissues  of  these  organs,  while  the 
capillaries  of  the  liver  retain  the  pigment  a  longer  time.  At  the  next  febrile  attack 
the  same  process  is  repeated,  and  the  patient  again  becomes  for  a  short  time  mela- 
naemic.  Melaneemia,  according  to  Arnstein,  is  a  transitory  condition  which  is 
replaced  by  another — that  is,  melanosis  of  the  spleen,  the  liver,  and  the  marrow ; 
so  that  it  is  not  astonishing  that  one  so  frequently  finds,  post-mortem,  melanosis, 
and  so  seldom  melanjemia.  The  distribution  of  the  pigment  in  the  separate  orgar.s 
is  a  different  one,  in  those  cases  where  death  occurs  soon  after  the  febrile  attack,  from 
that  found  in  chronic  cases.  In  the  acute  cases  the  capillaries  of  all  the  organs 
contain  more  or  less  pigment;  in  the  chronic  cases,  only  the  spleen,  the  liver,  and 
the  marrow.  Hence,  Arnstein  distinguishes  an  acute  and  chronic  melanosis,  or, 
more  correctly,  an  acute  and  chronic  stage  of  melanosis.  In  this  way  may  be 
explained  the  varying  and  partly  contradictory  conditions  described  by  the  differ- 
ent authors,  while,  according  to  the  views  heretofore  prevalent  on  the  origin  of 
melan£Emia,  this  could  not  be  easily  done. 

The  milder  forms  of  intermittent  fever  seem  to  give  rise  to  the 
formation  of  pigment  in  the  spleen,  either  not  at  all,  or  in  a  very 
slight  degree.  For  the  production  of  melansemia  the  severer  and 
more  obstinate  forms  of  intermittent  are  necessary,  since  its 
occurrence  is  connected  chiefly  with  the  pernicious  forms  of  this 
disease  ;  it  may  be  supposed  that  in  these  cases,  in  consequence 
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of  a  thorough  infection  of  the  organism  with  swamp-niiasni,  a 
certain  chemical  influence  is  followed  by  extensive  necrosis  of 
.  the  red  corpuscles  and  the  formation  of  pigment  (Griesinger).  It 
is  not  difficult  to  imagine  that  the  minute  structure  of  the  splenic 
pulp  predisposes  to  the  formation  of  pigment  therein ;  even  in 
the  normal  condition,  the  blood,  passing  from  the  narrow  capil- 
laries into  the  intermediate  blood-passages,  flows  more  slowly, 
and  not  unfrequently  stagnates  in  some  places,  so  that  collec- 
tions of  blood-corpuscles  take  place,  which  gradually  change  to 
pigment.  These  stagnations  soften  in  the  intense  congestions 
which  take  place  in  intermittent  fever,  and  then  lead  to  the 
formation  of  pigment  on  a  large  scale.  Probably  the  acid  condi- 
tion of  the  splenic  juice  is  not  without  influence  upon  the  meta- 
morphosis of  the  red  coloring  matter  of  the  blood.  In  pernicious 
intermittents  the  composition  of  this  juice  may  perhaps  be 
changed  in  some  striking  manner.  It  is  perhaps  for  some  such 
reason  that  in  many  other  congestions  of  the  spleen,  as  in  ty- 
phus, pyaemia,  or  simple  intermittent,  the  pigment  is  wanting,  or 
is  present  only  to  a  slight  extent.  LEEDS  ^WE ST- RIDING 

MEDICO-CHIRURCICAL  SOCIETY 

Pathological  Anatomy, 

As  already  mentioned,  the  form  and  color  of  the  pigment  in 
the  blood  corresponds  with  that  found  in  the  spleen.  This  organ 
has  always  undergone  some  morbid  change  in  melansemia,  as  it 
has  in  general  after  old  intermittent  fever.  It  is  considerably 
enlarged,  of  varying  consistence,  tough,  and  brawny,  if  the  at- 
tacks have  ceased  for  some  time,  but  softer  if  they  are  still 
recent ;  the  color  is  always  dark  grayish  brown  to  blackish 
brown.  When  the  intermittent  attacks  have  for  some  time 
ceased,  black  pigment  is  found,  in  recent  cases  more  yellow. 
According  to  Arnstein,  the  pigment  is  accumulated  chiefly 
around  the  veins,  so  that  they  appear  surrounded  by  black  bor- 
ders. The  arteries  are  also  accompanied  by  streaks  of  pigment, 
and  if  much  pigment  is  present,  the  whole  splenic  pulp  appears 
pervaded  with  it.  It  is  connected  with  lymphoid  cells  and  with 
the  large  splenic  cells,  which  frequently  contain  blood-corpus- 
cles.   The  Malpigliian  corpuscles,  as  well  as  the  lymphatic 
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slieatlis  of  the  arteries,  generally  remain  free  from  pigment. 
Here  and  there  a  pigmented  cell  is  to  be  found  ;  it  is  also  to  be 
found  within  the  arteries  and  veins  (Arnstein). 

Similar  changes  take  place  in  the  lymphatic  glands,  especial- 
ly in  the  neighborhood  of  the  liver  and  spleen.  They  are  con- 
siderably enlarged,  composed  of  a  pulpy,  white,  easily-crushed 
mass,  like  encephaloid,  of  a  clear  white  color,  or  yellowish  brown, 
blackish  brown,  or  bluish  black.  The  granular  pigment,  of  a 
color  varying  from  yellow  to  black,  is  often  found  enclosed  in 
the  cells. 

According  to  Arnstein,  the  marrow  also  contains  considerable 
quantities  of  pigment ;  it  is  partly  contained  in  the  vessels  and 
partly  in  the  tissue  itself,  connected  with  lymphoid  cells,  and 
with  larger  cellular  structures  analogous  to  those  of  the  spleen. 

The  liver  shows  a  steel-gray  or  black,  not  unfrequently  choc- 
olate color,  upon  the  dark  background  of  which  may  be  seen 
brown  insulated  figures.  The  accumulations  of  pigment  ar 
either  uniformly  distributed,  or  crowded  thickly  together  in  par- 
ticular regions.  Sometimes  the  brownish  colored  lobules  appear 
surrounded  with  black  borders,  on  account  of  the  distention  of 
the  inter-lobular  veins  with  colored  particles.  Of  tener  the  pig- 
ment is  more  uniformly  distributed,  since  it  crowds  in  from  the 
circumference  of  the  lobule  to  the  commencement  of  the  hepatic 
veins  at  its  centre,  and  spreads  thence  into  the  vena  cava  (Fre- 
richs).  Arnstein  also  frequently  found  in  the  periphery  of  the 
acini  much  pigment  accumulated.  In  such  cases  the  branches  of 
the  portal  vein  and  of  the  hepatic  artery,  between  the  acini,  con- 
tain much  pigment.  Not  unfrequently  he  found  pigment  also  in 
the  central  vein.  As  has  been  indicated  above,  Arnstein' s  investi- 
gations are  distinguished  by  his  finding  the  granular,  frequently 
agglomerated  pigment,  everywhere  contained  in  the  white  blood- 
corpuscles,  and,  in  addition,  pigmented  cells  in  the  tissue  itself, 
in  the  immediate  neighborhood  of  the  vessels.  The  liver-cells 
themselves,  according  to  the  statements  of  both  Frerichs  and 
Arnstein,  contain  no  black  pigment.  According  to  Frerichs, 
they  are  of  normal  appearance,  or  filled,  and  often  completely 
infiltrated,  with  brown  biliary  coloring  matter ;  rarely,  and  only 
when  the  disease  is  of  long  duration,  do  they  contain  colloid  or 
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amyloid  material.  The  size  of  tlie  whole  organ  appears,  in  the 
cases  running  a  rapid  coarse,  either  normal  or  enlarged  ;  the 
glands  enlarged  by  congestion,  here  and  there  containing  many 
extravasations  of  blood,  and  softened.  Later,  the  size  dimin- 
ishes, and  frequently  a  true  atrophy  follows,  unless  amyloid 
infiltration  is  developed. 

In  the  kidneys  the  pigment  appears  in  large  quantity,  in 
the  Malpighian  capsules  and  in  the  capillaries  of  the  cortical 
substance ;  much  less  in  those  of  the  pyramids.  Planer  saw  in 
the  kidneys  the  smaller  vessels  filled  with  old  clots  and  small 
hemorrhages. 

In  the  vessels  of  the  lungs  the  quantity  of  pigment  is  exceed- 
ingly variable,  being  often  considerable,  without  the  usual  de- 
posit of  black  pigment  in  the  lungs  themselves.  In  other  cases 
only  a  very  small  quantity  was  to  be  found. 

Next  to  the  spleen  and  liver,  the  brain  receives  the  largest 
amount  of  pigment ;  the  cortical  substance  takes  the  color  of 
chocolate  and  graphite,  while  the  white  substance  remains  un- 
changed. Only  when  the  color  was  very  intense,  a  gray  appear- 
ance could  also  be  perceived  in  it,  the  fine  vessels  being  visible 
as  brown  lines.  Under  such  circumstances  the  microscopic  ex- 
amination shows  the  capillaries  filled  with  black  corpuscles  and 
scales,  which  are  sometimes  uniformly  distributed,  and  some- 
times crowded  together  in  masses.  Meckel  saw,  in  the  body  of  a 
person  dead  of  comatose  intermittent,  innumerable  punctiform 
extravasations  of  blood,  like  fiea-bites,  distributed  through  the 
whole  substance  of  the  cerebrum  and  cerebellum.  At  the  same 
time  an  extraordinary  quantity  of  black  pigment  was  found  in 
the  blood-vessels,  by  the  blocking  up  of  which,  and  the  thereby 
increased  blood-pressure,  the  walls  of  the  smallest  capillaries 
were  probably  ruptured.  Planer  observed  several  cases  like 
that  described  by  Meckel,  where  capillary  apoplexies  were  pro- 
duced by  a  stoppage  of  the  pigment ;  larger  hemorrhages  did 
not  occur. 

In  the  vessels  of  the  other  organs  and  tissues  the  pigment  is 
not  accumulated  to  any  remarkable  extent,  although  in  many 
cases  a  marked  coloration  of  the  skin,  the  cellular  tissue,  and 
the  mucous  membrane  is  perceptible. 
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Symptoms. 

Many  cases  of  inelan?emia  exist  without  disturbance  of  the 
functions  of  the  organs  overloaded  with  pigment ;  in  these  cases 
the  anomaly  is  discovered  upon  post-mortem  examination.  This 
happened  in  a  third  of  the  cases  observed  by  Planer.  We  should 
not,  however,  on  this  account  entirely  underestimate  the  impor- 
tance of  the  obstruction  of  certain  capillary  districts  by  pig- 
ments. Under  favoring  circumstances  capillary  embolisms,  con- 
gestions, rupture  of  vessels,  inflammations,  softenings,  may  be 
observed  as  consequences.  This  process  may  be  developed  in  a 
single  organ,  or  in  several  at  the  same  time ;  hence,  melansemia 
makes  its  appearance  under  various  forms  of  disease,  according 
to  the  predominance  of  symptoms  on  the  part  of  the  brain,  the 
kidneys,  or  of  the  intestinal  mucous  membrane  and  the  liver; 
or  by  simultaneous  occurrence  develops  a  complicated  affection, 
which  presents  a  difl:*erent  type  according  to  its  origin  during  or 
immediately  after  attacks  of  pernicious  intermittent,  or  after  a 
longer  interval ;  hence,  it  is  impossible  to  give  a  clear  picture  of 
the  disease  which  shall  suit  all  cases. 

In  fact,  there  is  only  one  symptom  which  is  common  to  all 
the  observations :  this  is  the  splenic  tumor,  demonstrable  to 
physical  examination,  which,  in  connection  with  the  special  an- 
amnesis— the  previous  occurrence  of  intermittent  fever — has  a 
real  diagnostic  value.  As  a  rule,  it  is  accompanied  by  marked 
splenic  cachexia,  which  is  chiefly  produced  by  the  destruction  of 
considerable  quantities  of  blood-corpuscles. 

Since  the  amount  of  pigment  formed  is  proportional  to  the 
loss  of  blood -corpuscles,  the  signs  of  anfemia,  either  acute  or 
chronic,  are  clearly  marked  in  well-developed  cases  of  melanffimia. 

The  attention  of  the  physician  is  chiefly  arrested  by  such 
cases  as  begin  with  severe  cerebral  symptoms  ;  the}^  resemble,  in 
many  cases,  t3^phoid  or  inflammatory  diseases  of  the  brain, 
though  they  may  be  of  various  kinds.  Sometimes  the  disturb- 
ances of  the  cerebral  function  appear  in  intermissions,  and  dimin- 
ish with  the  febrile  paroxysm,  but  more  frequently  they  extend 
over  the  time  of  the  intermission,  and  are  continuous. 
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According  to  Frerichs,  whom  I  have  followed  in  this  sketch, 
the  cerebral  disturbance  expresses  itself  in  various  forms:  in 
the  lighter  cases,  as  headache  and  dizziness  ;  in  the  more  severe, 
as  delirium,  but  generally  as  coma.  Not  unfrequently  motor 
disturbances,  convulsions,  or  paralyses  were  present ;  dull  head- 
aclie,  with  attacks  of  giddiness,  formed  the  most  constant  symp- 
tom ;  delirium  was  less  frequent,  sometimes  quiet,  as  is  generally 
seen  in  typhoid,  but  sometimes  active,  with  great  excitement  and 
restlessness,  so  that  the  patients  had  to  be  restrained.  The  ex- 
citement gradually  passed  into  stupor  and  deep  coma,  which  was 
the  most  usual  form  of  cerebral  disturbance.  The  slighter  de- 
grees of  stupor,  from  which  the  patient  could  be  aroused  by  loud 
calling,  and  gave  rational  answers,  generally  increased  after  a 
short  time  to  deep  sopor.  Occasionally  this  condition  abated  at 
the  time  of  the  intermission,  to  return  during  the  paroxysm. 
Convulsions  and  paralyses  were  much  more  rare  than  the  dis- 
turbances of  consciousness  ;  the  former  always  appeared  as  light 
twitchings  of  single  muscles  of  the  trunk  and  of  the  extremities; 
sometimes  as  rolling  or  slinging  movements  of  the  extremities 
and  head  ;  sometimes  as  epileptiform  convulsions,  which  lasted 
five  or  ten  minutes,  and  returned  at  longer  or  shorter  intervals. 
The  paralyses,  which  were  only  exceptionally  present,  affected 
sometimes  the  muscles  concerned  in  articulation  or  in  swallowing, 
and  sometimes  the  extremities.  They  were  developed  suddenly 
or  gradually.  In  fifty-one  cases  of  melansemia  observed  by  Fre- 
richs in  the  Silesian  intermittent  endemic  of  1858,  severe  brain- 
symptoms  occurred  twenty-eight  times,  either  simultaneously 
with  the  febrile  paroxysm — abating  with  the  febrile  symptoms 
during  the  intermission — or,  more  frequently,  continuous.  It  is 
not  difficult  to  bring  them,  as  Planer  did,  into  causal  connection 
with  a  flooding  of  the  brain  with  pigment ;  Frerichs,  however, 
adduces  against  the  assumption  of  such  a  causal  connection  the 
following  facts :  that,  in  many  cases,  in  which  the  coloration  of 
the  bi-ain  is  well  marked,  no  considerable  disturbance  of  the  cir- 
culation can  be  demonstrated ;  further,  that,  notwithstanding 
the  decided  coloration  of  the  brain,  frequently  no  cerebral  symp- 
toms occur ;  and,  finally,  that  severe  brain-symptoms  were  ob- 
served without  any  pigmentation  of  the  brain.    Among  twenty- 
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eight  cases  of  cephalic  Intermittent  which  Frerichs  observed,  a 
dark  coloration  of  the  brain  was  wanting  in  six.  Another  im- 
portant argument  against  the  dependence  of  these  brain-symp- 
toms on  pigmentary  obstruction  of  the  cerebral  vessels  appears 
in  the  typical  sequence  of  these  phenomena,  as  well  as  in  their 
partially  successful  treatment  with  quinine. 

In  the  present  condition  of  our  knowledge,  nothing  certain 
can  be  stated  as  to  the  causal  connection  of  melanaemia  and  the 
disturbance  of  the  cerebral  functions.  It  is  very  possible  that  in 
the  malignant  forms  of  intermittent  a  specific  decomposition  of 
the  blood  takes  place,  which,  besides  an  accumulation  of  pigment 
in  the  cerebral  vessels,  is  followed  by  cerebral  disturbances  not 
dependent  upon  the  former  lesion. 

Irregularities  in  the  action  of  the  kidneys  were  observed  in 
another  series  of  cases ;  in  some  of  them  albuminuria,  or  even 
hsematuria,  being  present,  while  in  others  the  secretions  were 
suppressed. 

Von  Basch  has  recently  reported  the  case  of  a  physician  in  the  Banat,  thirty-two 
years  old,  who,  after  long  continued  irregular  attacks  of  intermittent  fever,  suffered 
from  a  peculiar  burning  in  the  urethra,  especially  in  the  fossa  navicularis,  of  a  well- 
marked  intermittent  type.  Upon  a  microscopic  examination  of  the  urine,  when 
recently  passed,  he  found,  besides  numerous  crystals  of  uric  acid,  pale  scales,  of 
which  some  had  the  form  and  size  of  cells,  though  most  of  them  were  much  larger, 
and  presented  the  irregular  forms  of  fragments ;  these  were  less  solid  and  filled  with 
dark  brown,  finely  granular  pigment.  He  found  in  the  blood  also,  the  same  hyaline 
pigment-bearing  scales  and  cell-like  structures.  Probably  the  scales  of  pigment 
found  in  the  urine  had  left  the  circulation  within  the  kidneys. 

In  this  case,  which  was,  however,  not  completed  by  an  au^ 
topsy,  the  typical,  vesical  and  urethral  neuralgia  might  have 
been  in  some  way  connected  with  pigmentary  obstruction.  In 
general,  however,  the  assumption  of  the  dependence— at  least,  the 
constant  dependence— of  functional  disturbance  of  the  kidneys, 
upon  an  obstruction  of  the  renal  arteries,  is  open  to  the  same 
objections  which  were  made  to  the  dependence  of  cerebral  dis- 
turbances upon  an  obstruction  of  the  cerebral  vessels ;  that  is, 
that  we  often  observe  other  disturbances  of  nutrition  after  inter- 
mittent. 

Frerichs  also  observed  in  melansemia  exhausting  intestinal 
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liemorrhages,  profuse  diarrhoeas,  acute  serous  elTusions  into  the 
peritoneal  sac,  and  congestions  of  the  serous  coat  of  the  intes- 
tines ;  it  is  certainly  highly  probable  that  the  melanfemic  liver, 
when  a  large  number  of  its  capillaries  are  obstructed,  leads  to 
considerable  disturbance  in  the  portal  vein  and  its  branches. 
But,  according  to  the  preceding  observation,  some  doubt  must 
exist  on  this  point  also,  for,  although  the  liver  in  all  cases  ob- 
served by  Frerichs  showed,  next  to  the  spleen,  the  largest 
amount  of  pigment,  the  appearances  which  seemed  to  point  to  an 
interrupted  circulation  in  the  roots  of  the  portal  artery  were  by 
no  means  constant,  and  far  from  being  so  frequent  as  the  cerebral 
symptoms.  To  this  it  should  be  added  that  the  intestinal  hemor- 
rhages which  Frerichs  observed  in  these  cases  were  clearly  inter- 
mittent, and,  while  they  resisted  the  remedies  applied  directly 
against  the  bleeding,  yielded  to  large  doses  of  quinine.  Should 
we  not  rather  in  these  cases  think  of  some  chemical  changes  in 
the  blood,  as  in  the  hemorrhagic  diathesis  which  accompanies 
leucfemia,  as  well  as  splenic  cachexia  in  general.  At  any  rate,  it 
is  difficult  to  believe  in  an  intermittent  obstruction  of  the  vessels. 

Only  a  few  appearances  remain  to  be  mentioned,  of  which  we 
know  with  certainty  that  they  belong  to  actual  melanjemia,  and 
are  not  the  immediate  consequence  of  malarial  infection.  Here 
belongs  the  dark  color  of  the  skin,  which  is  produced  by  the 
abundance  of  pigment  in  the  vessels  of  the  cutis.  The  complex- 
ion, in  the  slighter  degrees,  is  ashy  gray ;  in  the  more  severe 
forms,  yellowish  brown.  When  such  a  color  is  found  in  a  per- 
son who  has  suffered  recently  or  remotely  from  obstinate  and 
severe  intermittent  fever,  and  if  it  further  appears  that  this  fever 
occurred  during  a  malignant  epidemic  and  presented  the  appear- 
ances of  a  "febris  comitata,"  a  very  strong  suspicion  of  melan- 
aeraia  is  likely  to  be  aroused  and  lead  to  a  microscopic  examina- 
tion of  the  blood. 


Diagnosis.    Course.  Prognosis. 

The  diagnosis  of  melana3mia  can  only  be  made  with  certainty 
"  by  a  direct  examination  of  the  blood.    A  drop  of  blood  is  ob- 
tained in  the  way  already  mentioned,  carefully  avoiding  impu- 
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rities,  and  examined  by  the  microscope.  I  have  myself  made 
these  examinations  in  a  very  large  number  of  suspicious  cases, 
without  ever  having  discovered  a  decided  case  of  melanasmia,  for 
which  reason,  to  my  great  regret,  I  can  base  this  description  on 
no  observations  of  my  own.  I  have  always  felt  called  upon  to 
make  such  examinations  upon  the  occurrence  of  severe  brain- 
symptoms  with  simultaneous  albuminuria  or  hematuria,  in  per- 
sons who  presented  the  gray  complexion,  and  in  enlargement  of 
the  spleen,  which  could  be  looked  upon  as  the  remains  of  pre- 
vious attacks  of  intermittent  fever. 

The  course  of  melansemia  is  various  ;  there  are  cases  which 
kill  in  a  few  hours  or  days,  while  others  last  for  mouths.  The 
cephalic  forms  are  almost  always  acute,  the  others  are  just  as 
often  chronic.  Among  fifty-one  cases  which  Frerichs  observed, 
twenty-four  were  acute  and  twenty-seven  chronic. 

Prognosis  is  always  doubtful.  The  remission  of  the  fever 
does  not  justify  a  favorable  prognosis,  because  not  unfrequently 
sudden  and  unexpected  relapses  occur  which  may  be  immedi- 
ately fatal.  In  addition,  cachexia  and  hydraemia  impend  as 
consequences  of  the  changes  usually  undergone  by  the  spleen 
and  liver. 

TTierapeutics. 

The  prophylactic  and  causal  indications  are  answered  by  the 
rules  laid  down  in  the  general  therapeutic  portion  of  this  work. 
The  method  of  administration  of  quinine,  which  was  there  thor- 
oughly discussed,  deserves  the  preference  before  other  remedies. 
In  all  severe  cases  of  intermittent  fevers  its  action  is  so  far  unsur- 
passed. The  remedies  used  to  replace  it  are  only  to  be  considered 
when  there  is  no  necessity  for  rapid  and  enei-getic  action. 

After  the  removal  of  the  fever,  the  second  task  remains  of 
removing  the  remaining  local  disturbances  in  the  spleen,  the 
liver,  and  the  brain.  We  are  not  in  a  condition  to  fulfil  the  in- 
dlcatio  morhi,  since  we  possess  no  direct  means  of  removing  the 
pigments  from  the  blood.  We  should,  however,  use  all  energy 
and  diligence  to  remove,  or  at  least  to  diminish  the  enlargement 
of  the  spleen  by  a  systematic  application  of  the  remedies  already 
described.  ^ 
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I  have  very  recently  liad  an  opportunity  to  observe  a  case  of 
melanseniia  which  affords  some  interest  in  a  thei-apeutic  point 
of  view,  so  that  I  will  here  add  a  preliminary  sketch  of  it :  A 
ship's  carpenter,  thirtj^-six  years  old,  who  had  acquired  an  inter- 
mittent fever  in  September,  1874,  at  Wilmington,  N.  C,  was  re- 
ceived in  December  into  my  clinic.  The  very  severe  attacks 
recurred  irregularly,  at  intervals  of  from  two  to  eight  days. 
After  long  use  of  oleum  eucalypti,  with  piperin,  they  became 
less  frequent  and  less  severe. 

During  the  severest  attacks  the  microscopic  examination  of 
the  blood  showed  larger  and  smaller  dark  pigment-scales,  the 
number  of  which  was  less  during  the  apyrexia.  They  were  still 
found  in  the  blood  of  this  patient  by  myself  and  my  colleague  on 
the  20th  of  February,  after  the  febrile  attacks  had  ceased  for 
some  time.  They  were  free  in  the  blood,  not  enclosed  in  white 
blood-corpuscles. 

I  have  applied  electricity  to  the  clearly  perceptible  splenic 
tumor,  in  the  manner  recommended  by  Botkin,  and  made  a 
microscopic  examination  of  the  blood  both  before  and  afterwards, 
but  no  increase  of  the  pigment  in  the  blood  nor  diminution  of  the 
tumor  could  be  perceived  as  a  result  of  its  electrization.  In 
another  place  I  shall  report  more  minutely  this  very  interesting 
case,  which  is  still  under  my  treatment. 

For  the  symptomatic  indication  many  remedies  are  suitable, 
which  are  to  be  chosen  according  to  time  and  circumstance.  Not 
the  least  important  is  the  persistent  use  of  iron  preparations, 
ferruginous  waters,  bog-baths,  since  the  wholesale  destruction  of 
red  corpuscles  leads  to  an  extreme  anaemic  and  hydrsemic  condi- 
tion of  the  blood. 
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I.  General. 

Alherti,  De  morbis  mesenterii  et  ejus  quod  jrayKpeas  appellatur.  Dissert.  "Witten- 
berg, 1578. — Heurnius,  De  morbis  mesenterii  et  pancreatis.  Ludg.  Batav.  1599. 
Schenclius  a  Graefenherg,  Observ.  medic,  torn.  unus.  Frankofurt,  1600.  Observ. 
291.  p.  I^^.—Bo'e  Sylvius,  Praxeos  medicae  idea  nova.  Ludg.  Batav.  1667-74. 
Tom.  III. — Ve  Graaf,  Tractat.  anat.  med.  de  succi  pancreatis  natura  et  usu. 
Lugd.  Batav.  1664. — Bonehis,  Polyalthes  sive  Thesaurus  medico-practicus. 
Tom.  II.  Genevae,  1691.  p.  666. — Chr.  Barth.  Holdefreund,  De  pancreatis  mor- 
bis. Dissert.  Hal.  1713.' — Brunner,  Experimenta  nova  circa  pancreas.  Amste- 
lodam,  1682.  Edit.  nova.  Lugd.  Batav.  1722. — Buechner,  De  damnis  ex  male 
affecto  pancreate  in  sanitatem  reduntantibus.  Hal.  1759. — Barfoth,  De  morbis 
pancreatis  afEect.  Dissert.  Lund.  1779. — Xi^Miawc^,  Histor.  anat.  med.  edit.  Schle- 
gel.  Vol.!  Longosalissae,  1786.  p.  296.— C(zw%,  Lond.  Med.  Jourte.  1788. 
Sammlung  auserlesener  Abliandlungen.  13.  Bd.  Leipzig,  1789.  S.  112. —  Con- 
radi,  Handbuch  der  patholog.  Anatomie.  Hannover,  1796.  S.  219. — J.  B.  Rahriy 
Scirrhosi  pancreatis  diagnosis  observationibus  anat.  pathol.  illustr.  Gotting. 
1796. — J.  B.  Siehold,  Dissert,  inaug.  med.  sistens  historiam  systematis  salivalis 
physiologice  et  patliologice  observati.  Jenae,  1797. —  Voigtel,  Handbuch  der 
pathol.  Anat.  1.  Bd.  Halle,  1804.  S.  543. — G.  Hoffmann,  De  pancreate  ejusque 
morbis,  etc.  Altdorf,  1807. — GTir.  Fr.  Earles,  Ueber  die  Krankheiten  des  Pan- 
kreas,  mitbesondererBcriicksichtigung  der  Phthisis  pancreatica.  Niirnberg,  1812. 
— Fleischmann,  Leichenoffnungen.  Erlangen,  1815. — Schmackpfeffer,  Observ. 
de  quibusdam  pancreatis  morbis.  Dissert.  Hal.  1817. — Pemherton,  Abhandlung 
liber  verschiedene  Krankheiten  des  Unterloibes.  Uebers.  von  Gerhard  von  dem 
Busch.  Bremen,  1817.  S.  71. — C  Foj/eZ,  De  pancreatis  nosologia  generali.  Hal, 
1819. — Baillie- Soemmering,  Anatomie  des  krankhaften  Baues  von  einigen  der 
wichtigsten  Theile  im  menschlichen  Korper.    Aus  dem  Engl.  Berlin,  1820.  S. 

'  This  oftquoted  dissertation  is  by  all  authors  wrongly  attributed  to  Fr.  Hoffmann. 
The  mistake  is  possibly  due  to  the  fact  that  HofiFmann's  name,  as  Dean  and  President, 
is  printed  in  large  letters,  while  the  name  of  the  author  typographically  remains  in  the 
background. 
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158.  Anliang.  S.  lOG. — Eyting,  Pancreatitis  chronica.  Hufeland's  Jounial.  54. 
Bd.  4.  Stiick.  1822.  S.  ^.—AbercromUe,  Edinb.  Med.  and  Surg.  Journ.  LXXIX. 
1824.  p.  243.  Sammluug  auserleseuer  Abhandlungen.  8.  Bd.  Leipzig,  1824. 
S.  GGO. — Annesley,  Researches  into  the  Causes  and  Treatment  of  the  more  Prev- 
alent Diseases  of  India.  Vol.11.  1828.  Sammlung  auserlesener  Abhdlgen.  12. 
Bd.  2.  Stiick.  Leipzig,  1829.  S.  210.—Ge)idrin,  Anat.  Beschreibung  der  Eut- 
ziindung  und  ihrer  Folgen.  Deutsch  von  Jladius.  2.  Thl.  Leipzig,  1829.  S. 
191,  213,  u.  233. — Bardenhewer,  Dissert,  de  insauia  cum  morbis  pancreatis, 
conjuncta.  Bonn,  1829,  — t^rJan,  Hufeland's  Journal  der  prakt.  Heilkde.  1830. 
Nov.  S.  87. — Becourt,  Hecherches  sur  le  pancrdas,  ses  f  onctions  et  ses  alterations 
organiques.  Thfese.  Strasbourg,  1830. — Dawidoff,  De  morbis  pancreatis  observ. 
quaedam.  Dissert.  Dorpat,  1833. — R.  Bright,  Cases  and  Observations  Con- 
nected with  Disease  of  the  Pancreas  and  Duodenum.  Med.  Chir.  Transact.  VoL 
XVIIL  London,  1833.  p.  1. — Lloyd,  Case  of  Jaundice  witli  Discharge  of  Fatty 
Matter  from  the  Bowels.  Ibid.  p.  57. — ElUotson,  On  the  Discharge  of  Fatty- 
Matter  from  the  Alimentary  Canal.  Ibid.  p.  G7. — Hohnhaum,  Zur  Diagnose  der 
Krankheiten  der  Bauchspeicheldriise.  Casper's  Wochenschrift.  Nr.  16, 17.  1834. 
— Eherle,  Physiologic  der  Verdauung.  Wiirzburg,  1834. — Bigshy,  Observ.  on 
Diseases  of  the  Pancreas.  Edinb.  Med.  Journ.  No.  124.  1835. — Pollack,  De 
pancreate  ejusque  iuflammatione.  Diss.  Prag,  1835. — Medicus,  Nonnulla  de 
morbis  jiancreatis.  Diss.  Berol.  1835. — Mondiere,  Recherches  pour  servir  a 
Thistoire  pathol.  du  jiancreas.  Arch,  gener.  de  m6d.  Mai.  1836.  j).  36;  Juillet. 
p.  265. — Perle,  De  pancreate  ejusque  morbis.  Diss.  Berol.  1837. — Lap2)e,  De 
morbis  pancreatis  quaedam.  Diss.  Berol.  1837. — Hesse,  De  morbis  pancreatis. 
Diss.  Berol.  1838. — Buerger,  Was  ist  in  den  neueren  Zeiten  fiir  die  Diagnose 
der  Krankheiten  des  Pankreas  geschehen  ?  Hufeland's  Journal.  89.  Bd.  2.  St. 
1839.  S.  104. — Landsberg,  Einige  Bemerkungen  iiber  die  Krankheiten  des  un- 
teren  Magenmundes  und  der  Bauchspeicheldriise.  Ebendas.  91.  Bd.  1840.  S. 
15. — Bressler,  Die  Krankheiten  des  Unterleibes.  2.  Bd.  Berlin,  1841.  S.  251. — 
Jos.  Engel,  Ueber  Krankheiten  des  Pankreas  und  seines  Ausfiihrungsganges. 
Oesterreich.  med.  Jahrbiicher.  23.  Bd.  1840.  S.  411;  24.  Bd.  1841.  S.  193.— 
Claessen,  Die  Krankheiten  der  Bauchspeicheldriise.  Coin,  1842  (Hauptschrift). 
— Jos.  Fraiik,  Praxeos  medicae  universae  praecepta.  P.  III.  Vol.  II.  (De  morbis 
systematis  hepatici  et  pancreatis.)  Lips.  1843. — Schlesier,  Zur  Lehre  vom  Scirrh. 
der  Bauchspeicheldriise.  Med.  Zeitung  des  Vereius  fiir  Heilkde.  in  Prcussen. 
Nr.  10,  11.  IMZ.—AhercromUe,  Patliol.  u.  prakt.  Untersuch.  iiber  die  Krankh. 
des  Magens,  u.  s.  w.  Uebersetzt  von  O.  v.  d.  Busch.  Bremen,  1843.  S.  501.— 
Battersby,  Two  Cases  of  Scirrhus  of  the  Pancreas.  Dubl.  Journ.  of  Med.  Sc. 
Vol.  XXV.  1844.  p.  21d.—Melio/i,  Beitrag  zur  Erkenatniss  und  Behaudluug 
der  Bauchspeicheldriisenkrankheiten.  Oesterreich.  med.  Wochenschrift.  Nr.  17. 
18U.— Aran,  Observation  d'absc^s  tuberculeux  du  pancr6as.  Arch.  genCr.  de 
m6d.  Sept.  1846.  p.  m.—  Cansiatt,  Spez.  Pathol,  und  Therapie.  2.  Aufl.  4.  Bd. 
2.  Abth.  Erlangen,  1845.  S.  — Gould,  Anat.  Museum  of  the  Boston  Soc. 
Boston,  1847,  p.  U7.—Fearnside,  Illustrations  of  Pancreatic  Disease.  London 
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Med.  Gaz.  1850. — Lussanna,  Bullctino  delle  science  med.  Bologna.  Aug. 
Sett.  1851.  p.  182. — Moyse,  Etude  histoiique  et  critique  sur  les  functions  et  Ics 
maladies  du  pancreas.  Tlibse.  Paris,  1852. — Eisenmaim,  Zur  Pathologic  des 
Pancreas.  Prager  Viertcljahrsclu  ift.  40.  Bd.  1853.  S.  73. — lieeves,  ViibtiV  Yor- 
komraen  von  Fett  in  den  Excrementen.  Monthly  Journ.  March,  1854. — Ilerbut, 
Ztschr.  f.  ration.  Med.  N.  F.  III.  Bd.  1853.  S.  ^9>^.—IIandJield  Jones,  Observa- 
tions Respecting  Degeneration  of  the  Pancreas.  Med.  Chir.  Transact.  XXXVIIL 
1855.  p.  195. — CI.  Bernard,  Memoire  sur  le  pancreas.  Paris,  1856. — Fauconneau- 
Bufresne,  Precis  des  maladies  du  foie  et  du  pancreas.  Paris,  1856. — M.  Schiff, 
Ueber  die  RoUe  des  pancreatischen  Saftes  und  der  Galle  bei  Aufuahme  der 
Fette.  Moleschott's  Untersucliungen  zur  Naturlehre. '  2.  Bd.  1857.  S.  345. — 
Gross,  Elements  of  Patholog.  Anatomy.  Philadelphia,  1857.  p.  626. — Corvism% 
Collection  des  mSmoirs  sur  une  fonction  nieconnue  du  paucr6as,  etc.  Paris, 
1857-1863. — Kloh,  Zur  pathol.  Anat.  des  Pancreas.  Oesteneich.  Zeitschr.  fur 
prakt.  Heilkunde.  VI.  33.  1860. — Q.  Harley,  On  Jaundice,  its  Treatment  and 
Pathology.  London,  1863.  p.  82. — Danileioslcy,  Ueber  spezifisch  wirkende  Kor- 
per  des  naturlichen  und  kilnstlichen  pankreatischen  Saftes.  Virch.  Arch.  25. 
Bd.  1862.  S.  21^.—Foei-ster,  Handbuch  der  speziellen  pathol.  Anat.  2.  Aufl. 
Leipzig,  1863.  S.  213. — Flea,  Ein  Fall  von  Diabetes  mellitus  mit  Atrophic  der 
Leber  und  des  Pankreas.  Archiv  fiir  die  holliind.  Beitriige  zur  Natur-  und 
Heilkunde.  3.  Bd.  Utrecht,  1864.  S.  187.— Hartsen,  Noch  Ewas  iiber  Diabetes 
mellitus.  Ebendas.  S.  319. —  Griscom,  Transact,  of  the  American  Med.  Associa- 
tion. Vol.  XIV.  Philadelph.  1864. — Maurice  Besson,  De  quelques  fails  patholo- 
giques  pour  servir  d  I'etude  du  pancreas.  Th&se.  Paris,  1864. — O.Wyss,  Zur 
Aetiologie  des  Stauungsicterus.  Virch.  Archiv.  36.  Bd.  1866.  S.  4^5o.—Ancelet, 
Etudes  sur  les  maladies  du  pancr6as.  Paris,  1%QQ.—Maigre,  Des  phenomSnes 
cliniques  de  la  digestion  a  propos  d'une  observation  de  tumeurs  du  pancrfias. 
Tliese.  Paris,  1866.— 0?>j9o?2!«',  Ueber  Krankhei ten  des  Pancreas.  Wiener  medic. 
Wochenschrift.  Nr.  1,  2.  imi.—Euehne,  Ueber  Verdauung  der  Eiweisstoffe 
durch  den  Pancreassaft.  Virchow's  Arch.  39.  Bd.  1867.  p.  130.— JTZe&a,  Hand- 
buch der  pathol.  Anat.  Berlin,  1870.  p.  b2^.— Bernstein,  Zur  Physiologic  der 
Bauchspeichelabsonderung.  Arbeiten  des  physiol.  Instituts  zu  Leipzig.  IV.  p. 
1-36.  1870.— Sitzungsburichte  der  siichsischen  Akad.  der  Wissenschafteu  zu 
Leipzig,  1869.  p.  'dQ.— Silver,  Trans.  Pathol.  Soc.  Lond.  XXIV.  1873. 


Historical  Sketch. 

We  find  but  few  and  vague  references  to  the  pancreas  and  its 
diseases  among  the  writings  of  the  older  physicians.  It  was  only 
towards  the  close  of  the  sixteenth  century  that  Albert!  (1578) 
and  Heurnius  (1599)  endeavored  to  describe  the  diseases  of  the 
pancreas  in  a  more  comprehensive  manner — an  attempt,  however, 
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whicli  naturally  was  not  followed  b}^  any  permanent  results, 
seeing  that  all  useful  and  reliable  clinical  and  anatomo-pliy&iolo- 
gical  knowledge  of  the  subject  was  quite  wanting,  and  further, 
that  the  most  indefinite  notions  as  to  the  nature  and  physiologi- 
cal function  of  the  organ  still  prevailed.  At  one  time  the  >  pan- 
creas was  regarded  as  a  structure  evidently  for  the  protection  of 
the  neighboring  vessels,  at  other  times  as  the  seat  of  the  most 
varied  diseases,  such  as  ague,  hypochondriasis,  melancholia,  etc. 
(Fernelius).  But  later  (1642),  when  Wirsung  had  discovered  the 
excretory  duct,  the  pancreas  had  to  be  looked  on  as  a  special 
organ,  and  this  must  be  considered  as  the  first  step  to  a  definite 
and  successful  investigation  of  its  physiological  and  pathological 
importance.  But  notwithstanding  this,  the  oddest  views  as  to 
the  nature  of  the  organ  and  its  relation  to  disease  continued  to 
prevail  for  a  long  time,  and  it  was  especially  the  so  generally 
accepted  theories  of  Le  Boe  Sylvius  and  his  school,  which  at  all 
events  thus  far  stood  in  the  way  of  further  progress,  by  teaching 
that  the  cause  of  digestion  lay  in  an  intestinal  fermentation 
(effervescentia  intestinalis)  brought  about  by  mixture  of  the  acid 
pancreatic  fluid  with  the  alkaline  bile,  and  that  the  origin  of 
most  diseases  was  due  to  an  interference  with  this  process. 

It  is  the  medical  literature  of  the  eighteenth  century  which 
supplies  the  earliest  reliable  facts  on  the  pathology  of  the  pan- 
creas. Among  the  authors  of  this  period,  who  furnished  impor- 
tant clinical  contributions  may  especially  be  mejitioned  Holde- 
freund  (1713),  Buechner  (1759),  Barfoth  (1779),  Rahn,  1796,  and 
J.  B.  Siebold  (1797),  while  to  Morgagni,  Lieutaud,  and  Conradi 
we  are  indebted  for  an  exhaustive  retrospect  of  all  the  facts  then 
known  relative  to  the  pathological  anatomy  of  this  subject. 
Among  the  authors  of  the  beginning  and  first  kalf  of  the  present 
century,  who  have  advanced  the  pathology  of  this  oi-gan,  the 
following  are  the  most  prominent :  G-.  Hoffmann  (1807),  Harles 
(1812),  Schmackpfeffer  (1817),  Becourt  (1830),  R.  Bright  (1833), 
Mondiere  (1836),  Jos.  Frank  (1843),  but  it  was  especially  Claessen, 
through  his  well-known  monograph  on  the  diseases  of  the  pan- 
creas, in  which  he  reviewed  and  criticised  the  earlier  recorded 
cases  with  marvellous  ability  and  learning.  Among  later  works 
may  be  mentioned  those  of  Fauconneau-Dufresne,  on  concre- 
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tions  in  the  pancreas  (1851),  and  of  Ancelet  (1800)  on  diseases 
of  the  pancreas,  but  with  especial  reference  to  cancerous  indu- 
ration. 

It  is,  however,  only  quite  recently  that  any  really  reliable 
facts  on  the  clinical  pathology  of  the  diseases  of  the  pancreas 
have  been  obtained ;  and  this  through  a  number  of  carefully 
observed  single  cases,  and  also  through  the  labors  of  nuinerous 
investigators  in  pathological  anatomy  (Cruveilhier.  Rokitan- 
sky,  Yirchow,  Klebs)  and  in  physiology  (Bernard,  Schiff,  Cor- 
visart,  Danilewsky,  Kuehne,  Senator,  and  Bernstein).  The 
great  rarity  of  diseases  of  this  organ  considerably  hinders  a 
more  rapid  development  of  the  knowledge  of  their  clinical 
bearings  and  pathological  characters,  so  that,  as  compared  with 
other  organs  of  the  body  in  these  respects,  we  are  necessarily 
behindhand. 

Preliminary  RemarJcs,  Anatomical  and  Physiological. 

Seeing  the  intimate  anatomical  relation  in  which  the  pancreas 
stands  with  some  of  the  most  important  organs  of  the  abdomen, 
it  ma}^-  be  well  to  begin  with  a  short  exposition  of  the  topo- 
graphi-cal  anatomy.^  The  large  number  of  possible  symptoms  of 
pancreas  disease  depends,  no  doubt,  on  this  intimate  relation  of 
the  pancreas  with  neighboring  organs,  and  both  the  knowledge 
and  a  proper  appreciation  of  the  symptoms  will  be  best  facili- 
tated if  the  more  intimate  of  these  relations  be  here  plainly  laid 
down ;  nor  will  an  epitome  of  some  important  points  in  the 
physiology  of  the  gland  be  entirely  without  interest  to  the  pa- 
thologist. 

The  pancreas  is  a  long,  narrow,  acinous  gland,  which  lies 
crossways  behind  the  stomach  and  left  lobe  of  the  liver.  It  can  be 
exposed  in  its  entire  length  by  cutting  through  the  gastro-colic 
omentum,  parallel  with  the  lower  border  of  the  stomach,  and  by 
drawing  the  stomach  upward,  and  the  transverse  colon  downward. 


'  Compare  Henle,  Handbook  of  Systematic  Anatomy.  2  vols.  Brunswick,  1862.  p, 
218.  Luschka,  The  Human  Abdominal  Organs.  Carlsruhe,  1873.  p.  30.  Ruedinger^ 
Topograph.  Surgical  Anatomy.  1st  and  2d  parts.  Stuttgart,  1873.  p.  13G. 


5oG  FRIEDREICH. — DISEASES  OF  THE  PANCREAS. 

The  pancreas  will  now  be  seen  at  the  bottom-  of  the  sac  of  the 
omentum  (Bursa  omentalis),  covered  by  peritoneum  (ascending 
layer  of  the  transverse  meso-colon).  The  middle  portion  of  the 
gland  (the  body)  lessens  towards  the  tail,  which  reaches  as  far  as 
the  hilus  of  the  spleen,  with  which,  as  also  with  the  kidney 
and  suprarenal  capsule,  it  is  connected  by  loose  areolar  tissue  ; 
towards  its  right  extremity  (the  head)  the  gland  increases  in 
size,  especially  in  an  upward  and  in  a  downward  direction,  so 
that  the  entire  organ  has,  in  some  measure,  the  appearance  of  a 
hammer  (Henle).  The  ascending  portion  of  the  head  lies  in  the 
concavity  of  the  duodenum,  and  is  connected  with  the  ascending 
and  descending  portions  by  means  of  dense  areolar  tissue.  The 
descending  portion,  the  so-called  pancreas  parvum,  inclines  back- 
ward and  outward,  and  sometimes  even  forms  an  almost  com- 
plete ring  around  the  duodenum. 

The  length  of  the  pancreas  in  adults  averages  23  ctms.,  its 
breadth  4.5,  and  its  thickness  2.8  ctms.  Its  weight  varies  from 
90  to  120  grms.  The  remarkably  granular  appearance  of  its 
surface  on  section  is  due  to  the  unusually  loose  areolar  tissue 
which  surrounds  its  acini. 

The  arteries  of  the  pancreas  are  derived  from  the  pancreatico- 
duodenal branch  of  the  hepatic,  from  the  splenic,  and  from  the 
superior  mesenteric.  They  penetrate  between  the  lobules,  and 
surround  the  ultimate  vesicles  with  a  capillary  net-work,  from 
which  veins  arise,  which  empty  themselves  into  the  vena  portsB 
and  the  splenic  vein.  The  lymphatics  join  those  of  the  spleen, 
and  terminate  in  the  upper  lumbar  glands.  The  nerves  are 
derived  from  the  hepatic,  splenic,  and  superior  mesenteric 
branches  of  the  solar  plexus.  It  is  probable,  also,  that  branches 
of  the  right  vagus  reach  it. 

The  posterior  surface  of  the  pancreas  lies  on  a  level  with  the 
first  lumbar  vertebra,  on  the  pars  lumbalis  (pillars)  of  the  dia- 
phragm. Its  anterior  surface  is  covered  with  peritoneum  (the 
posterior  layer  of  the  lesser  omentum).  Behind  the  pancreas, 
and  connected  with  it  by  areolar  tissue,  are  found  the  vena  cava, 
the  abdominal  aorta,  and  the  commencement  of  the  vena  portse. 
With  its  lower  border  it  covers  the  commencement  of  the  supe- 
rior mesenteric  artery  and  the  termination  of  its  accompanying 
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vein,  and  across  its  npper  border  is  the  cceliac  axis,  so  that  the 
pancreas  runs  between  the  coeliac  axis  and  the  origin  of  the 
superior  mesenteric  artery.  A  shallow  groove  along  its  upper 
border  serves  for  the  splenic  artery  and  vein,  the  former  running 
in  a  very  tortuous  course  from  right  to  left.  The  anatomical 
relation  of  the  pancreas  to  the  solar  plexus  and  its  ganglia  is  of 
considerable  importance  in  the  estimation  of  certain  pathological 
phenomena,  as  these  nerves,  lying  on  the  pillars  of  the  dia- 
phmgm,  in  front  of  the  aorta,  are  covered  by  it.  Not  less  impor- 
tant is  a  knowledge  of  the  topographical  relation  of  the  pancreas 
to  the  ductus  choledochus,  on  which  point  we  are  indebted  to 
Wyss  for  exact  details.  As  a  rule  (fifteen  times  in  twenty-two), 
the  bile-duct  descends  near  the  head  of .  the  pancreas,  towards 
the  duodenum  ;  not  rarely  it  goes  through  the  head,  but  in  such 
a  way  as  sometimes  to  be  only  partially,  sometimes  entirely  sur- 
rounded by  gland  substance.  It  is  obvious,  therefore,  that  the 
bile-duct,  when  it  simply  passes  over  the  pancreas,  would  be 
pushed  aside  by  any  enlargement  of  this  gland,  unless  the  en- 
largement were  very  considerable,  in  which  case  the  duct  might 
then  be  compressed  and  interfered  with  ;  whereas,  in  the  cases  in 
which  the  bile-duct  passes  through  gland-substance,  a  compara- 
tively small  enlargement  of  the  pancreas  would  suffice  to  close 
the  duct  entirely,  and  so  cause  jaundice.  The  principal  excre- 
tory duct,  called  the  canal  of  Wirsung,  is  about  as  large  as  a 
goose-quill ;  it  is  lined  with  columnar  epithelium.  It  commences 
by  the  union  of  five  branches  at  the  tail-end,  and  runs  from  left 
to  right  through  the  entire  length  of  the  gland,  nearer  the  pos- 
terior than  the  anterior  surface.  The  comparatively  small 
branches  of  the  individual  lobes  unite  at  acute  angles  with  the 
principal  duct.  In  the  head  the  duct  curves  slightly  downward, 
and,  as  a  rule,  opens  with  the  bile-duct  (though  it  sometimes 
opens  separately)  into  the  duodenum.  Before  the  main  duct 
opens  into  the  duodenum,  it  is  generally  joined  by  a  large, 
curved  branch  from  the  upper  part  of  the  head,  which,  however, 
sometimes  opens  independently  into  the  duodenum  (D.  pancreat- 
recurrens,  Bernard  ;  canalis  pancreaticus  azygos,  Verneuil  ; 
ductus  pancreaticus  accessorius).  In  other  cases  this  accessory 
duct  joins  with  the  ductus  choledochus  in  a  common  opening. 
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while  the  main  duct  opens  separately.  It  also  happens  that 
both  ducts,  about  equal  in  size,  may  run  through  the  pancreas, 
and  only  be  connected  by  a  single  small  branch ;  and  even  this 
branch  may  be  absent,  so  that  the  secretion  is  conveyed  by  two 
entirely  separate  ducts,  each  one  opening  independently  into 
the  intestine,  as  is  the  rule  in  dogs. 

Many  controversies  as  to  the  minute  structure  still  require 
settling.  It  is  not  yet  decided  whether  the  alveoli  are  sur- 
rounded by  a  membrana  propria,  or  not,  or  whether  the  secreting 
cells  possess  a  special  investment ;  nor  how  the  cells  behave 
during  the  various  phases  of  functional  activity ;  nor  whether  a 
system  of  fine  capillary  tubes  (without  walls)  is  to  be  found  be- 
tween the  alveoli,  which  carries  the  secretion  into  the  central 
duct  of  the  acinus  (Saviotti,  Gianuzzi,  Langerhans,  Ewald),  or 
whether  such  a  net-work  is  artificial  (Latschenberger).  The  state- 
ment by  Boll,  that  from  the  interior  of  the  membrana  propria, 
which  lines  the  alveoli,  there  is  given  off  a  reticulum,  consisting 
of  branched  cells,  which  spreads  out  between  the  epithelial  cells, 
and  supports  them  in  its  meshes,  requires  further  confirmation. 
Pflueger's  idea,  that  the  secreting  cells  are  in  direct  communica- 
tion with  nerve-twigs,  has  been  freely  disputed.  However  desira- 
ble for  the  progress  of  pathological  anatomy  that  these  points 
concerning  the  minute  histological  structure  of  the  pancreas 
should  be  settled,  they  are  questions  of  less  moment  to  us,  from 
a  clinical  point  of  view,  than  the  topographical  relations  of  the 
entire  organ,  to  which  we  have  already  alluded. 

Concerning  the  physiology  of  this,  the  abdominal  salivary 
gland,  it  is  certain  that  it  plays  a  most  important  part  in  th 
digestion  of  all  kinds  of  organic  food.  We  now  know  that  the' 
pancreatic  secretion  assists  botli  in  the  transformation  of  starch 
into  dextrine  and  sugar,  and  in  the  digestion  of  albumens  and  of 
fat,  and  Danilewsky  lias  shown  that  each  one  of  these  three 
functions  is  brought  about  by  a  special  ferment  which  is  con- 
tained in  the  pancreatic  juice. 

The  power  of  the  pancreatic  juice,  as  proved  by  Eberle,'  of 
quickly  converting  starch  into  sugar  exceeds  that  of  the  salivary 


'  Pbysiologie  der  Verdauung.  Wiirzburg,  1834.  p.  245. 
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glands,  nor  is  its  action  further  down  the  intestine  in  any  way 
interfered  with  by  the  admixture,  either  of  bile  or  of  gastric 
juice.  It  was  discovered  by  Prospero  Sonsino*  and  Korowin,' 
and  recently  conhrnied  by  Zweifel,'  that  the  pancreatic  juice  pos- 
sesses absolutely  no  sugar-forming  power  over  starch  during 
infancy ;  and  that  this  power  is  not  acquired  until  after  the 
earlier  months  of  life ;  and  that  it  is  not  perfectly  developed 
until  towards  the  close  of  the  first  year,  a  fact  not  devoid  of 
pathological  interest. 

The  second  function  of  the  pancreatic  juice,  viz.,  to  emulsify 
neutral  fat,  and  so  facilitate  its  absorption  by  the  lymph-glands 
of  the  intestine,  did  not  escape  Eberle's*  notice.  Herbst  (1853), 
however,  showed  by  experiment  that  even  after  ligature  of  the 
pancreatic  duct,  neutral  fat  still  found  its  way  into  the  lymph- 
vessels  in  not  inconsiderable  quantities,  thus  proving  that  the 
pancreas,  although  the  most  important,  was  not  the  only  means 
of  promoting  fat  absorption  as  taught  by  CI.  Bernard.  Bile  also 
possesses  the  power  of  emulsifying  fat  and  aiding  in  its  absorp- 
tion. Lenz,  Bidder,  and  Schmidt  have  proved  by  experiment 
that  during  the  absence  of  bile  from  the  intestine  the  amount  of 
fat  absorbed  is  less  in  quantity,  and  Steiner  *  has  lately  shown 
that  the  intestinal  juices  also  emulsify  fat  and  make  it  absorb- 
able. The  peristaltic  action  of  the  intestine  must  be  considered 
as  an  important  factor  in  the  production  of  a  permanent  emul- 
sion and  of  its  absorption. 

Now,  although  the  larger  quantity  of  fat  taken  in  with  our 
nourishment  is  absorbed  in  a  highly  divided  but  yet  otherwise 
unaltered  condition,  as  was  first  shown  by  CI.  Bernard,"  a  smaller 
portion  of  it  is  converted  by  the  pancreatic  juice  into  fatty  acids 
and  glycerine,  and  this  would  seem  to  be  a  special  function  of  the 
pancreas,  and  one  peculiar  to  it.    This  process  is  not  interfered 


'  Imparz.  di  Firenze.  16.  Agoato.  1872. 

*  Ceutralblatt  fur  die  medic.  Wissenschaften.  Nr.  17.  1873.  S.  261. 

^  Untersuchungen  iiber  den  Vcrdauungsapparat  der  Neugeborenen.  Berlin,  1874. 
S.  37. 

*  Loc.  cit.,  p.  251. 

*  Archiv  f.  Annt.,  Physiol,  und  wissenschftl.  Med.  1874.  p.  286. 

*  Memoire  sur  le  pancroaa.  Paris,  1856. 
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with  hy  mixture  with  the  gastric  juice,  since,  even  in  presence  of 
abundance  of  gastric  juice,  a  considerable  quantity  of  free  fatty 
acids  has  been  found  after  eating  fat,  both  in  the  large  and 
small  intestines,  as  well  as  in  the  fseces  (Hoppe).  The  fatty  acids, 
however,  for  the  most  part,  recombine  in  the  intestine  and  form 
with  the  alkaline  salts  of  the  bile,  and  also  of  the  pancreas  itself, 
and  of  the  intestinal  juices,  soapy  compounds,  which,  by  their 
presence,  materially  assist  the  emulsifying  action  of  the  pancre- 
atic juice  (Bruecke).  What  further  role  these  soaps  play  in  the 
blood,  after  absorption  by  the  radicles  of  the  vena  portce  and 
lacteals,  is  not  yet  settled.  They  may  either  be  directly  oxi- 
dized in  the  blood  or  the  fatty  acids  may  again  be  set  free,  and 
by  combination  with  glycerine  be  converted  into  fat,  either  to  be 
burnt  off  in  this  form,  or  to  be  stored  up  in  the  tissues  for  future 
use. 

In  virtue  of  its  third  function — that  of  digesting  albuminous 
compounds, — as  was  believed  by  Pufkinje  and  Pappenheim, 
proved  beyond  all  doubt  by  Corvisart  (1857),  and  since  confirmed 
by  Meissner,  Kuehne,  Senator,  and  others,  the  pancreas  must  be 
looked  upon  as  an  accessory  organ  to  the  stomach  thus  far,  that 
the  peptonizing  of  such  parts  of  the  albuminous  bodies  as  has 
not  been  completed  by  the  gastric  juice  devolves  on  it.  The 
co-operation  of  free  acid  is  not  necessary ;  on  the  contrarj^, 
the  peptonizing  pancreatic  ferment  seems  to  lose  its  digestive 
power  in  the  presence  of  any  large  amount  of  acids.  The  gastric 
juice  has  no  disturbing  effect,  because  all  its  free  acid  is  at  once 
neutralized  and  the  pepsin  precipitated  by  the  bile.  B}^  the  con- 
tinued action  of  the  pancreatic  secretion  the  j)eptones  are  again 
broken  up,  chiefly  into  leucin  and  tyrosin  ;  these  are  at  last 
voided  as  faecal  matters  (Kuehne),  which  are  the  ultimate  pro- 
ducts of  the  prolonged  action  of  the  pancreatic  juice. 

When  fresh  pancreatic  juice  is  clear  and  colorless,  it  contains 
fifteen  to  twenty  per  cent,  of  solid  constituents,  and  when  ex- 
posed to  the  air,  deposits  a  jelly-like  clot ;  it  is  strongly  alka- 
line in  its  reaction ;  its  chief  constituent  is  albumen  ;  besides 
this,  there  is  potassium  albuminate  (Kalialbuminat),  and  cer- 
tain quantities  of  those  three  peculiar  organic  ferments— sugar- 
producing,  peptonizing,  and  fat-destroying— of  which,  however, 
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only  the  first  two  liave  been  definitely  isolated.'  It  also  con- 
tains considerable  quantities  of  leucin  (Virchow,  Scherer,  Frericlis, 
Staedeler),  which,  since  it  is  found  abundantly  in  the  fresh  secre- 
tion, would  seem  to  be  formed  by  the  action  of  the  peptonizing 
ferment  on  the  protoplasma  of  the  secreting  cells.  We  must, 
at  all  events,  admit  that  the  leucin  found  in  the  intestine  is  only 
partly  the  result  of  the  decomposition  of  the  protein  bodies  taken 
in  as  food. 

As  to  some  other  amides  which  are  found  in  pancreatic  juice, 
such  as  tyrosin,  guanin,  xanthin,  etc.,  it  is  doubtful  whether  they 
exist  in  the  fresh  secretion,  and  are  not  rather  the  result  of  de- 
composition. Lastly,  the  pancreatic  juice  contains  a  small  quan- 
tity of  saponaceous  compounds,  and  some  inorganic  materials, 
chloride  of  sodium,  carbonates  and  phosphates  of  the  alkalies 
and  alkaline  earths. 

The  formation  and  secretion  of  pancreatic  juice  is  not  contin- 
uous, but  commences  shortly  after  the  reception  of  food  into  the 
stomach  (Bidder  and  Schmidt,  Bernard,  Frerichs,  Bernstein). 
Schiff  describes  a  period  of  rest,  and  one  of  activity.  During 
the  period  of  rest,  such  as  is  found  in  fasting  animals,  the  gland 
is  pale,  flabby,  and  shiny,  its  secretion  very  scant ;  its  cells  are 
transparent,  and  its  veins  contain  dark  blood.  In  the  stage  of 
activity  it  is  opaque,  turgescent,  and  if  digestion  be  going  on,  is 
secreting  ;  then  it  is  reddened,  and  its  juice  flows  in  rapid  drops, 
or  even  in  a  small  stream  if  an  artificial  opening  be  made  for  it. 
It  is  only  the  active  pancreas  that  contains  and  secretes  the  real 
ferments,  according  to  Schiff  and  Corvisart,  though  Kuehne 
believes  that  the  gland,  even  when  inactive,  exerts  a  powerfully 
digestive  action  in  alkaline  solutions  on  albuminoid  bodies. 
Schiff  believes  that  this  charging  (Ladung)  of  the  gland  is 
brought  about  by  the  absorption  of  peptones  from  the  stomach, 
a  circumstance  that  would  satisfactorily  explain  its  taking  place 
during  and  towards  the  end  of  stomach  digestion.    Even  more 


'  According  to  the  most  recent  researches  of  Ileidenhain,  the  peptonizing  ferment 
does  not  exist  as  such  preformed  and  perfect  in  the  living  gland,  but  is  formed  during 
secretion  from  a  substance  contained  in  the  secretory  gland-cells,  which  Heidenhaiu 
calls  "Zymogen."— Berliner  klin.  Wochenschrift.  No.  15.  1875.  p.  198. 
VOL.  VIIL— 36 
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than  peptones,  the  pancreas  seems  able  to  take  up  dextrine, 
but  only  when  it  has  passed  through  and  from  the  stomach. 

According  to  Bernstein's  observations,  the  secretion  of  the 
pancreas  becomes  considerable  during  the  first  hour  of  digestion, 
attains  its  maximum  during  the  second  or  third  hour,  and  de- 
creases again,  until  from  the  fifth  to  the  ninth  hour,  when  it 
again  increases ;  about  fifteen  hours  after  taking  in  food,  it 
gradually  sinks  to  nil.  The  two  separate  secretory  flows,  the 
one  shortly  after  a  meal,  the  other  after  the  lapse  of  a  few  hours, 
correspond  to  the  entry  of  the  food,  firstly,  into  the  stomach, 
and  later  on,  into  the  intestine.  The  increased  blood-flow  durin«: 
the  activity  of  the  gland  must  be  explained  as  due  to  the  stimu- 
lus of  the  ingesta  on  the  sensory  nerves  of  the  mucous  mem- 
brane of  the  stomach  and  of  the  intestine,  acting  by  reflex  action 
not  only  on  the  secreting  nerves  of  the  gland  itself,  but  also  by 
causing  at  the  same  time  a  dilatation  of  its  afferent  arteries. 

A  remarkable  fact  was  observed  by  Weinmann  and  Bernard, 
and  more  recently  also  by  Bernstein,  namely,  that  the  pancreas 
secretion  is  arrested  by  the  act  of  vomiting,  also  during  the 
nausea  which  precedes.  The  last  named  investigator  succeeded, 
after  section  of  the  vagus  and  irritation  of  its  central  end,  in 
entirely  arresting  the  secretion ;  an  arrest  which  continued  for  a 
long  time  after  the  irritation  had  been  discontinued.  Irritation 
of  the  peripheral  end  of  the  cut  vagus  produced  no  effect.  The 
simple  section  of  one  vagus  or  of  both  was  also  without  result. 
On  tlie  contrary,  section  of  the  nerves  accompanying  the  arteries 
produced  a  free  and  continuous  secretion  of  normal  juice,  with 
redness  and  even  oedema  of  the  gland,  and,  under  these  circum- 
stances, no  inhibitory  action  could  be  produced  on  the  secretion 
by  stimulating  the  vagus.  It  would  seem,  then,  from  these  ex- 
periments that  the  arrest  of  secretion  during  vomiting,  as  also 
from  irritation  of  the  vagus,  is  due  to  reflex  action  of  the  spinal 
cord  and  sympathetic  nerve.  But,  as  before  mentioned,  it  is 
certain  that  irritation  of  the  mucous  membrane  of  the  stomach 
by  food  brings  about,  and  increases,  the  pancreatic  secretion, 
and  so  it  would  appear  as  though  this  organ  were  under  th«' 
influence  of  two  sets  of  nerves  from  the  vagus,  one  of  wliicli 
inhibits,  while  the  other  excites  the  secreting  power  (Bernstein). 
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General  Pathology  and  Symptomatology. 

In  passing  from  the  consideration  of  snch  points  in  anatomy 
and  physiology  as  were  most  important  to  the  pathologist,  to  the 
general  symptomatology  of  diseases  of  the  pancreas,  it  must  be 
remarked,  in  spite  of  the  very  important  and  manifold  part 
which  the  pancreas  takes  in  the  digestion  of  all  kinds  of  food, 
that  in  only  very  rare  cases  shall  we  be  able,  from  an  analysis  of 
the  functional  disturbances,  to  diagnose  pancreas  disease.  The 
obvious  reason  for  this  is,  that  the  pancreas  does  not  possess 
singly  and  solely  any  one  special  function,  but  rather  shares  them 
with  many  others  of  the  digestive  organs.  Thus,  it  shares  its 
saccharifying  power  with  the  saliva,  perhaps  also  with  the  secre- 
tion from  Brunner's  glands,  its  peptonizing  properties  with  the 
gastric  juice  and  succus  entericus,  and  its  power  of  emulsifying 
neutral  fats  with  the  bile ;  while  its  power  of  breaking  up  fat 
into  fatty  acids  and  glycerine  is  the  only  one  which,  as  far  as  our 
knowledge  of  to-day  goes,  can  be  said  to  be  peculiar  to  the  pan- 
creas. 

It  seems  no  longer  doubtful  that,  in  disease  of  the  pancreas, 
its  deranged  or  even  entirely  suppressed  function  can  be  under- 
taken and  compensated  for  by  the  other  digestive  fluids,  pro- 
vided these  be  sufficient  in  quality  and  quantity  ;  and  indeed,  the 
observation  of  those  cases  in  which  the  pancreas  has  been  found 
to  have  been  the  only  organ,  or  chiefly  affected,  has  disclosed  no 
appreciable  disturbance  in  the  functions  which  are  assigned  to 
the  pancreas.  On  the  other  hand,  morbid  disturbance  of  these 
peculiar  functions  ought  not  to  be  considered  as  an  absolute 
proof  of  disease  of  the  pancreas,  seeing  how  often  similar  dis- 
turbances have  been  observed  in  diseases  of  the  stomach,  duo- 
denum, liver,  etc.,  when  no  complication  of  the  pancreas  has 
post-mortem  been  found.  In  the  majorit}^  of  cases  of  pancreas 
disease,  it  happens  that  other  and  neighboring  organs,  either  the 
stomach,  duodenum,  liver,  gall-duct,  or  peritoneum,  are  in  some 
way  or  other  implicated,  so  that  we  get  a  complexity  of  symp- 
toms which  point  to  one  of  these  organs  rather  than  to  the  pan- 
creas.  Tlie  intimate  relation  of  the  pancreatic  nerves  and  vessels 
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with  those  of  other  organs  in  the  upper  bell}-  produces  a  most 
complicated  and  ever-changing  picture  of  disease,  out  of  wliicli 
specific  symptoms  the  less  readilj  show  themselves  and  can  ha 
isolated,  seeing  that  the  pancreas  does  not  possess  any  special 
function  the  disturbance  of  which  would  produce  not  pathogno- 
monic, but  even  appreciable  symptoms.  Then,  if  we  consider  the 
depth  at  which  this  organ  lies  and  the  difficulty  of  any  examina- 
tion from  without,  we  shall  understand  the  difficulties  and  some 
of  the  hinderances  which  stand  in  the  way  of  a  knowledge  of  pan- 
creas diseases. 

But  the  great  rarity  of  this  disease  must  be  looked  on  as  the 
greatest  obstacle  in  our  way.  Primary  and  uncomplicated  dis- 
ease, from  the  observation  of  which  our  knowledge  would  be  best 
furthered,  is  unusually  rare  ;  there  is  scarcely  any  other  organ  in 
the  body  so  little  liable  to  idiopathic  disease.  IS'o  doubt  quite 
different  views  were  held  on  this  subject  by  the  older  physi- 
cians. After  Wirsung  had  discovered  its  secretory  duct,  and 
Le  Boe  Sylvius  had  founded  his  theory  of  intestinal  fermenta- 
tion, medical  men  for  a  long  time  believed  that  the  pancreas  was 
frequently  diseased,  and  became  affected  in  almost  all  chronic 
complaints  ;  they  were  even  inclined  to  regard  it  as  the  source  of 
the  most  diverse  symptoms.  Even  in  1713,  Holdefreund  believed 
that  the  pancreas  was  more  often  the  seat  of  cancerous  indura- 
tion than  any  other  organ  in  the  body,  and  this  leads  to  the 
suggestion  that  the  gland,  on  account  of  its  compact,  granular 
appearance,  has  often  been  considered  indurated,  while  it  was 
really  normal.  In  presence  of  such  views,  it  behooves  us  to  use 
the  greatest  care  before  utilizing  any  data  furnished  by  older 
writers  bearing  on  the  pathology  of  diseases  of  the  pancreas. 
Later  physicians  have  come  to  an  opposite  opinion  as  to  tlie 
relative  frequency  of  these  diseases,  and  Baillie  assures  us  that 
during  many  years  of  active  practice  he  had  only  seen  one  single 
case  in  which  pancreas  disease  was  verified  hj  post-mortem  ex- 
amination. 

All  these  facts  explain  why  our  knowledge  of  the  pathology 
of  the  pancreas  is  so  scant  and  so  far  behind  that  of  all  the  other 
internal  organs.  How  little  we  have  to  rely  upon  for  our  diag- 
nosis will  be  seen  from  the  following  description. 
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One  symptom  of  disease  of  the  pancreas  which  has  been 
chieily,  and,  I  believe,  was  first  urged  by  Pemberton,  is  emacia- 
tion of  the  whole  body,  beginning  early  and  proceeding  to  an 
unusual  degree.  The  recorded  cases  of  primary,  uncomplicated, 
non-cancerous  affection  of  the  pancreas  are  by  no  means  rare  in 
whicli  there  had  been  great  emaciation  ;  and  this  is  easily  intel- 
ligible in  the  absence  of  the  fat-absorbing,  peptonizing  power  so 
largely  attributed  to  the  pancreas.  We  must. not,  however,  allow 
ourselves  on  this  account  to  attribute  too  much  importance  to 
this  symptom,  since  the  same  degree  of  emaciation  not  unfre- 
quently  accompanies  various  organic  diseases  of  others  of  the 
digestive  organs,  where  the  pancreas  is  quite  intact,  such  as  the 
stomach,  duodenum,  liver,  etc.,  and  we  must  not  forget,  further, 
that  disease  of  the  pancreas  may  be  complicated  with  organic 
changes,  such  as  obstruction  of  the  pylorus,  or  duodenum,  or 
gall-duct,  which  of  Itself  would  be  sufficient  to  account  even  for 
a  high  degree  of  general  marasmus.  There  is,  however,  a  chief 
point  which  materially  affects  the  importance  of  this  symptom, 
namely,  that  there  is  a  series  of  well-authenticated  cases  of  affec- 
tion of  the  pancreas  and  closure  of  its  duct,  in  which  not  only  has 
there  been  an  entire  absence  of  emaciation,  but  in  which  even  a 
certain  amount  of  corpulence  has  been  preserved.  Abercrombie 
and  Claessen  had  already  drawn  attention  to  these  cases  when 
Schiff  collected  and  published  a  series  of  similar  instances. 
Again,  in  very  corpulent  subjects,  the  pancreas  is  occasionally 
found  in  such  a  state  of  complete  fatty  degeneration  that  scarcely 
any  of  its  real  gland-tissue  remains,  and  consequently  there  must 
be  an  entire  absence  of  all  secretion.  No  doubt,  in  these  and 
similar  cases,  it  is  the  bile  which,  in  the  absence  of  the  pancreatic 
juice,  is  able  to  sufficiently  emulsify  and  render  fit  for  absorption 
the  fat ;  and  so  it  would  seem  that  the  greatest  emaciation  is 
found  in  those  cases  in  which,  together  with  disease  of  the  pan- 
creas, the  function  of  the  liver  or  a  flow  of  bile  is  interfered 
with ;  or  where  the  disease  mechanically  interferes  with  the 
general  nutrition,  either  by  compressing  the  pylorus  or  the  duo- 
denum ;  or,  lastly,  where  the  disease  itself  is  such  that  in  any 
other  place  or  organ  a  high  degree  of  marasmus  would  result 
(cancer,  for  instance). 
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In  proof  of  tliis  assertion,  that  an  absence  of  the  jjancreatic 
fluid  does  not  alone  suffice  to  cause  marked  emaciation,  we  miglit 
refer  to  results  obtained  experimentally,  in  wliich  the  pancreas 
of  dogs  has  been  extirpated  or  caused  to  atrophy  by  the  injec- 
tion of  different  materials  into  its  ducts.  Brunner^  is  generally 
regarded  as  the  first  who  noticed  that  young  dogs  recovered  and 
might  so  thrive  after  extirpation  of  the  pancreas,  that  nothing 
unusual  could  be  noticed  about  them  ;  and  Colin '  and  Berard 
are  both  said  to  have  performed  similar  experiments  with  a  like 
result.  But  these  experiments  are  not  convincing,  because  only 
a  portion,  not  the  entire  gland,  was  removed,  and  because  more 
recent  experiments  by  Bernard  and  Schiff,  in  which  the  entire 
gland  was  removed,  have  been  resultless,  owing  to  rapid  death  of 
the  animals  from  acute  peritonitis.'  Schiff  only  succeeded  in 
saving  birds  (ravens  and  pigeons)  for  any  length  of  time  after 
complete  extirpation  of  the  pancreas  ;  digestion  did  not  seem  in 
any  way  disturbed,  and  after  death  the  intestinal  epithelium  was 
found  charged  with  fat-globules. 

Of  more  importance  are  the  experiments  of  Bernard*  and 
Schiff,  who  sought  to  injure  the  secreting  function  of  the  gland 
by  injecting  different  substances  into  its  ducts.  But  although 
some  of  the  animals  lived  a  considerable  time  afterwards,  no 
especial  emaciation  was  observable.  Bernard,  who  injected  fat, 
found  that  a  portion  of  the  fat  taken  as  food  was  passed  in  the 
fseces.  Schiff  used  paraffine  for  injection  ;  this  solidified,  and  the 
gland  gradually  but  completely  atrophied.  Dogs  which  had  been 
so  treated  took  their  food  again  after  a  few  days,  their  appetite 
kept  good,  and  they  rapidly  gained  flesh,  and  neither  their 
power  of  digesting  in  general,  nor  that  of  digesting  fat  in  espe- 
cial, was  in  any  way  altered ;  neither  was  there  any  change  ob- 
served in  their  fseces. 

'  Experimenta  nova  circa  pancreas.  Amstelod.  1682.  p.  10. 
Compare  Besson.   De  quelques  faits  pathologiquea  pour  servir  ^  I'etude  du  pan- 
creas. These.  Paris,  1864.  p.  6. 

^  Only  one  case  of  partial  extirpation  of  the  human  pancreas  is  known  to  me.    It  is 
reported  by  Kleberg  as  occurring  in  a  man  ast.  60,  from  whom  the  head  of  the  pan- 
creas, protruding  through  a  wound  in  the  abdominal  wall,  was  removed.   Recovery  fol- 
lowed uninterruptedly.   (Archiv  fiir  klin.  Chirurgie.  IX.  Bd.  1868.  p.  533.) 
M6moire  sur  le  pancreas.  Paris,  1856.  p.  99. 
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A  second  symptom  which,  from  a  diagnostic  point  of  view, 
must  be  considered  as  important,  lias  been  mentioned  by  Rahn, 
J.  Frank,  Fourcroy,  Wiclimann,  and  many  others,  viz.,  a  flow  ol" 
saliva-like  fluid  from  the  mouth,  either  as  eructations  or  by  fre- 
quent spitting.  This  was  at  one  time  considered  as  a  hyperse- 
cretion from  the  salivary  glands— the  expression  of  an  especial 
sympathy '  between  these  glands  and  the  pancreas ;  at  another 
time  this  fluid  was  considered  as  an  access  of  pancreatic  fluid 
(Portal,  Wedekind,  Harles,  Schmackpfeffer),  and  on  that  ac- 
count it  was  thought  justifiable  to  speak  of  a  "  Salivatio  s.  Sia- 
lorrhoea  pancreatica."  But  we  must  be  careful  in  considering 
such  an  increased  salivary  secretion  as  due  to  disease  of  the  pan- 
creas, for  as  yet  there  are  no  recorded  cases  of  primary  uncom- 
plicated pancreas  disease  in  which  this  symptom  was  definitely 
present. 

The  observations  are  few  and  have  no  good  foundation,  on 
which  it  was  tried  to  base  the  theory  that  a  consensual,  sym- 
pathetic or  vicarious  relationship  existed  between  the  pancreas 
and  the  salivary  glands.  On  the  contrary,  we  have  in  the  litera- 
ture of  this  subject  definite  data  to  show  that  there  has  been  no 
ptyalism ;  and  many  observers,  including  Annesley  and  others, 
have  even  quoted  cases  in  which  an  unusually  dry  condition  of 
the  mouth  and  throat  has  been  observed.  An  increased  secretion 
of  saliva,  as  is  well  known,  is  often  present  in  some  chronic  dis- 
eases of  the  stomach  where  there  is  no  implication  of  the  pan- 
creas (chronic  gastric  catarrh,  cancer) ;  and  it  has  been  shown  by 
Frerichs'  that  in  these  cases  the  watery  vomiting  (vomitus  matu- 
tinus  aquosus,  Wasserkolk)  which  occurs  in  the  early  morning 
is  due  to  the  large  quantities  of  saliva  which  have  been  secreted 
and  swallowed  during  the  night.  And  if  we  just  consider  for  a 
moment  how  often  disease  of  the  pancreas  is  complicated  with 
disease  of  the  stomach,  we  shall  be  the  more  inclined  to  look 
upon  this  flow  of  saliva  as  a  strong  argument  in  favor  of  such 

'  Regnerus  de  Oraaf,  a  piipil  of  Sylvius,  also  refers  to  a  sympathetic  relationship 
between  the  pancreas  and  the  salivary  glands  (Opera  omnia.  Lugd.  Batav.  1G78.  p.  283. 
De  Rucco  pancreat.  Cap.  I. ) 

'Art.  "  Verdauung "  in  R.  Wagner's  Handworterbuch  der  Phyaiologie.  III.  B.  1. 
Abthlg,  1846.  S.  791. 
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complication,  and  under  these  circumstances,  therefore,  the  symp- 
tom loses  all  its  diagnostic  value,  as  concerns  the  pancreas. 

Besides  which,  we  have  as  yet  no  sufficient  grounds  to  assert 
even  the  existence  of  a  pancreatic  salivation ;  we  certainly  pos- 
sess no  knowledge  of  any  diseases  in  which  this  hypersecretion 
occurs,  even  if  it  occur  at  all.  But,  if  we  allow  the  existence  of 
such  a  thing,  it  will  then  be  impossible  to  deny  that  any  unusu- 
ally large  secretion  into  the  duodenum  may  be  brought  up  as 
eructations  or  by  vomiting  ;  still,  at  jDresent  we  have  no  positive 
proofs,  and  should  guard  ourselves  from  accepting  such  fluids  as 
pancreatic  juice,  unless  a  very  careful  examination  of  the  same 
reveal  the  presence  of  abundance  of  leucin.  Neither  must  we 
forget  the  fact  already  alluded  to  (p.  562),  that  the  secreting 
function  of  the  pancreas  is  almost  at  a  standstill,  not  only  during 
the  act  of  vomiting,  but  also  during  the  stage  of  nausea  which 
precedes  it.  The  same  doubts  must  be  expressed  as  to  the  exist- 
ence, as  a  symptom  of  disease  of  the  pancreas,  of  a  thin,  viscid 
and  constant  diarrhoea,  spoken  of  as  "Diarrhoea  pancreatica,'' 
"Fluxus  coeliacus,"  "  Fluxus  pancreaticus,"  the  assumption  of 
which  is  unproved  and  hypothetical.  As  we  have  said  before, 
the  possibility  of  hypersecretion  of  the  pancreas  (salivatio  abdo- . 
minalis)  is  by  no  means  proved  ;  and  to  say,  as  did  earlier  physi- 
cians, like  Wedekind,  that  a  fluxus  coeliacus  is  the  result  of  a 
slight  temporary  inflammation  of  the  pancreas  with  increased 
flow  of  pancreatic  juice,  is  altogether  arbitrary,  as  was  the  doc- 
trine of  Portal,  that  most  kinds  of  diarrhoea  are  due  to  this  same 
cause.  Only  one  single  case  has  been  brought  forward  which 
would  support  the  idea  of  a  "fluxus  pancreaticus"  in  the  sense 
of  the  earlier  pathologists,  viz.,  a  report  by  Levier  "  On  the  Pres- 
ence of  Large  Quantities  of  Leucin  in  the  Faeces  during  a  Chol- 
era Epidemic  in  Bern  in  1863  and  1864."  ^  The  leucin  was  found 
in  the  discharges,  partly  in  the  well-known  form  of  concentric- 
ally sheathed  globules,  and  partly  as  small  crystalline  rods  and 
plates  (scales),  some  single,  some  in  the  form  of  wheels,  and 
others  aggregated  into  clusters.    It  is,  however,  by  no  means 

'  Schweizerische  Zeitschrift  fiir  Heilkunde.  3.  Bd.  Bern,  1864.  S.  140.  This  re- 
markable cholera-epidemic  followed  immediately  upon  one  of  measles,  and  was  accom- 
panied with  cases  of  epidemic  parotitis  with  secondary  orchitis. 
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certain  that  this  was  hypersecretion  of  the  pancreas,  accompany- 
ing as  it  did  a  severe  epidemic  form  of  intestinal  catarrh,  though 
it  will  no  doubt  serve  to  draw  the  attention  of  pathologists  to 
this  very  interesting  question. 

The  presence  of  fat  in  the  stools,  however,  is  a  symptom  of 
much  greater  diagnostic  importance. .  Kuntzmann '  (1820),  so  far 
as  I  am  acquainted  with  the  Kterature  of  the  subject,  seems  to 
have  been  the  first  to  draw  attention  to  the  relation  between  this 
symptom  and  induration  of  the  pancreas,  and  described  the  pass- 
ing, at  different  times,  of  large  quantities  of  fat  with  the  stools, 
in  a  man  who  died  of  jaundice  and  dropsy,  with  induration  of 
the  pancreas  and  obliteration  of  the  canal  of  Wirsung.'  But  it 
was  not  until  after  Bright  had  published  (1833)  his  seven  cases 
of  pancreas  disease,  in  which  this  symptom  had  been  present 
three  times,  that  the  attention  of  pathologists  was  especially  di- 
rected to  it,  and  then,  from  various  quarters,  confirmatory  obser- 
vations came  in.  First  to  be  mentioned  are  the  cases  of  Lloyd 
and  EUiotson  (1833) ;  also  the  case,  reported  by  Gould  (1847),  of 
a  man,  set.  forty,  with  calculi  and  cysts  in  the  pancreas,  and 
stools  highly  charged  with  fat ;  then  came  the  case  published  by 
Lussanna  (1851).  Reeves  collected  sixteen  fatal  cases  where  there 
had  been  fat  in  the  stools ;  of  these,  in  eleven  cases  there  was 
disease  of  the  pancreas  or  of  its  duct  (fatty  induration  ;  cancer  ; 
induration  of  the  head  of  the  gland,  with  obliteration  of  its  ex- 
cretory duct ;  cysts  in  the  head  of  the  gland,  with  obliteration  of 
the  duct  of  Wirsung  and  of  the  bile-duct ;  concretions  in  the 
pancreatic  duct ;  cancer  of  the  liver,  causing  obstruction  of  the 
pancreatic  duct);  in  five  cases  only  was  the  pancreas  healthy. 
Griscom  collected  twenty-four  cases  of  fatty  stools,  of  which  four- 
teen died,  and  in  eight  cases  disease  of  the  pancreas  was  proved 
by  post-mortem  examination ;  in  fourteen  cases  no  examination 
was  made.  Moyse  also,  who  ventures  to  attribute  an  almost  pa- 
thognomonic importance  to  this  symptom,  collected  a  number  of 
cases, in  support  of  Bernard's  doctrine  that  the  pancreas  is  really 

'  Hufeland's  Journal.  1820. 
It  is  true  that  two  oases  with  fatty  stools  are  recorded  by  Tulpius  (Observ.  anat 
Amstelodam.  1653.  Lib.  III.  Cap.  XVIII.  and  XIX.  pp.  216  and  218),  but  as  there 
was  no  autopsy  it  is  doubtful  whether  the  pancreas  was  really  affected. 
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the  only  fat-digesting  organ  in  the  body.  In  tlie  cases  of  total 
atrophy  of  the  pancreas  in  diabetic  patients,  recorded  by  Fles 
(1864)  and  by  Silver  (1873),  fatty  stools  were  present.^  It  is  obvi- 
ous, from  the  list  of  cases  given  above,  which  makes  no  pretence 
at  being  complete,  that  a  remarkable  coincidence  exists  between 
disease  of  the  pancreas  and  the  presence  of  fat  in  the  stools,  and 
we  may  here  again  refer  to  the  confirmatory  experiments  of  Ber- 
nard, who  found  considerable  quantities  of  fat  in  the  excrement 
of  dogs,  whose  pancreas-function  had  been  suppressed  by  the 
injection  of  various  substances  into  its  ducts. 

The  appearance  and  the  amount  of  fat  so  passed  has  been 
variously  described  by  different  authors.  At  one  time  it  has  ap- 
peared in  small  lumps,  pale  yellow  or  whitish  in  color,  and  var}^- 
ing  from  a  pea  to  a  nut  in  size,  soluble  in  ether,  and  easily  melted 
and  burned  if  thrown  into  the  fire.  At  another  time,  when  the 
f{Bces  had  cooled,  it  had  formed  a  thick  cake  around  the  edges 
of  the  containing  vessel,  or  more  or  less  completel}^  smeared  the 
surface  of  the  masses  of  faeces,  or  even  swam  in  a  fluid  oleaginous 
condition  on  the  surface  of  the  liquid  fseces.  In  many  of  the 
cases  it  was  stated  that  the  fat  appeared,  with  scarcely  any  faecal 
admixture,  to  have  flowed  from  the  rectum  like  oil  (stearrhoea). 
I  have  myself  observed  one  case  in  which  the  stools  consisted 
entirely  of  fat — partly  amorphous,  tallow-like  lumps,  and  partly 
crystalline.  We  had  here  undoubtedly  to  deal  with  a  case  of 
plugging  of  the  ductus  choledochus  for  several  days,  with  biliary 
concretions,  and  where  the  mouth  of  the  pancreatic  duct  had 
also  been  occluded. 

A  man,  ret.  60,  very  corpulent,  and  a  great  beer-drinker,  was  taken  ill  five 
days  before  his  admission— August  8,  1874— with  paroxysmal  and  increasing  pains 
in  the  region  of  the  liver,  faintness,  and  constant  hiccough.  On  admission,  he 
was  found  to  have  marked  jaundice,  pain  on  pressure  over  the  somewhat  en- 
larged liver  region.  In  spite  of  his  fatness,  the  greatly  distended  gall-bladder 
could  be  felt  through  the  abdominal  wall.  Urine  contained  bile  and  albumen. 
Spleen  normal.  A  stool  passed  on  the  day  of  his  admission  consisted  of  a  whitish 
gray,  thick,  slimy  material,  without  any  fajcal  admixture  or  odor.  The  microscope 
showed  it  to  consist  of  a  large  number  of  irregularly  shaped,  amorphous,  tallow- 


'  In  reference  to  all  the  authors  here  quoted,  consult  the  list  given  at  the  com- 
mencement of  this  essay. 
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like  lumps,  with  enormous  masses  of  ueedle-crystals  aggregated  into  sheaves  and 
tufts;  other  constituents  were  altogether  absent,  except  here  and  there  a  single 
crystal  of  triple  pliosphate.  A  more  minute  examination  showed  it  to  be  fat.  The 
addition  of  ether  reduced  the  masses  and  crystals  to  oil-globules.  Acetic  acid  pro- 
duced a  similar  result,  as  did  also  hydrochloric  and  sulphuric  acids ;  and  under 
the  microscope  it  could  be  seen  how  these  masses  and  crystals  break  up  into  oil- 
globules  under  their  action.  (It  seemed  as  though,  by  the  action  of  these  acids, 
the  neutral  fats  were  broken  up  into  fatty  acids  and  glycerine.)  In  potash  solu- 
tion these  crystals  became  converted  into  an  amorphous,  saponaceous  material. 
It  ought  to  be  stated  that  this  patient,  both  just  before  and  suljsequently  to  his  ad- 
mission, took  considerable  quantities  of  milk.  During  the  night  of  the  10th  of 
August — up  to  which  time  he  had  had  frequent  stools  of  the  above-described  char- 
acter— the  pain  in  the  liver  ceased,  and  from  this  time  he  passed,  several  times  daily, 
highly  bilious,  watery  evacuations,  from  which  all  traces  of  fat  quickly  disappeared. 
The  jaundice  gradually  passed  off,  and  in  the  course  of  a  few  days  the  patient  was 
quite  convalescent.  (For  the  purpose  of  comparison,  I  dissolved  some  margaric 
acid  in  warm  glycerine.  On  its  cooling,  a  tallow-like  substance  separated,  which, 
on  the  addition  of  ether  and  of  the  above-mentioned  acids,  underwent  the  same 
microscopic  changes  as  did  the  masses  composing  these  stools.) 

In  estimating  the  value  of  fatty  stools  as  diagnostic  of  disease 
of  the  pancreas,  we  must  carefully  remember  that  healthy  human 
ffeces  contain  a  certain  amount  of  fat  after  the  ingestion  of  a  rich, 
fat  diet,  as  also  after  the  use  of  castor  or  cod-liver  oils,  for  it 
appears  that  the  secretions  of  the  liver  and  pancreas,  although 
normal  in  quantity  and  quality,  do  not  always  sulSce  to  render 
digestible  any  unusual  amount  of  fat,  so  that  these  fatty  stools 
can  only  be  looked  upon  as  a  pathological  condition,  provided 
that  they  occur  without  there  having  been  any  unusual  or  large 
ingestion  of  fat.  From  the  very  important  part  which  the  pancre- 
atic juice  plays  in  the  digestion  and  absorption  of  fat,  these  well 
authenticated  cases  are  easily  intelligible,  in  which  primary  and 
uncomplicated  diseases  of  the  pancreas  were  followed  by  fatty 
evacuations,  either  because  the  pancreatic  juice  was  no  longer 
normal  in  its  composition,  or  because  its  flow  into  the  intestine 
was  interfered  with.  But  large  and  frequent  fatty  evacuations 
are  especially  found  in  such  cases  of  pancreas  disease  as  are 
( complicated  with  hepatic  disease,  in  which  therefore,  in  addi- 
ition  to  the  want  of  pancreatic  secretion,  there  is  obstructive 
i  jaundice,  the  result  of  a  simultaneous  interference  with  the 
fflow  of  bile,  and  consequentl}^  a  deficiency  in  the  intestine  of 
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the  two  fluids  so  essentially  necessary  for  the  proper  absorption 
of  the  fats. 

And  although  numerous  cases  are  on  record,  in  which,  in 
spite  of  disease  of  the  pancreas,  no  fatty  stools  occurred,  it  is  no 
ground  to  detract  from  its  pathognomonic  value,  partly  because  in 
the  disease  the  formation  and  secretion  of  the  fluid  may  be  only 
partially  interfered  with,  or  because  a  less  quantity  in  conjunc- 
tion with  bile  may  be  sufficient  to  bring  about  the  absorption  of 
the  ingested  fat,  provided  it  be  not  taken  in  too  great  quantity. 
It  seems  possible  that  the  bile  alone,  under  certain  circumstances, 
may  suffice  to  emulsify  and  absorb  considerable  quantities  of  fat, 
and  Hartsen  failed  to  detect  any  unusual  amount  of  fat  in  the 
evacuation  of  two  diabetic  patients,  who  had  daily  taken  from 
eight  to  ten  spoonfuls  of  cod-liver  oil,  though  at  the  x^ost-mor- 
tem  examination  the  atrophied  pancreas  had  scarcely  left  any 
traces  behind. 

Another  circumstance,  however,  which  cannot  be  passed  over 
in  silence,  is  that  cases  are  known  of  disease  confined  to  the  liver 
j  and  its  ducts,  where  the  pancreas  was  quite  healthy  and  yet 
i  fatty  stools  occurred,  although  no  large  quantity  of  fat  had 
j  been  indulged  in.     Bright  has  brought  forward  such  cases, 
f  and  among  the  eighteen  cases  collected  by  Reeves  there  were  six 
in  which  this  condition  was  said  to  exist.   However  much,  there- 
fore, such  observations  ma}^  lessen  the  diagnostic  value  of  fatty 
stools  as  a  means  of  diagnosis  of  disease  of  the  pancreas,  it  will 
nevertheless  be  allowed,  seeing  the  frequent  coincidence  of  the 
one  with  the  other,  that  the  presence  of  such  evacuations  speaks 
strongly  in  favor  of  this  disease,  especially  if  other  symptoms  be 
present,  and  if  at  the  same  time  it  be  possible  to  exclude  with 
some  certainty  coincident  disease  of  the  liver. 

It  is  obvious  that  the  amount  of  fat  excreted  will  be  in  direct 
proportion  to  the  amount  which  is  taken  in.  But  by  a  compa 
rison  of  the  recorded  cases  we  every  now  and  then  hit  on  cases 
in  which  the  amount  of  fat  excreted  in  the  stools  is  out  of  all 
proportion  to  that  which  is  ingested.  If  the  possibility  of  such  a 
condition  of  things  could  really  be  proved  by  careful  observa- 
tion, provided  it  were  not  the  result  of  a  mistake  on  the  part  of 
the  observer,  nor  of  wilful  misrepresentation  on  the  part  of  the 
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patient,  we  should  be  obliged  to  look  about  for  another  source 
than  the  food  from  which  the  evacuated  fat  could  be  obtained. 

Considering,  then,  the  rapid  and  extreme  emaciation  which  not 
unfrequently  accompanies  pancreas  disease,  ought  we  not  to 
tliink  of  the  possibility  of  large  quantities  of  fluid  fat  from  the 
adipose  tissues  of  the  body  passing  directly  into  the  blood,  and 
hence  through  the  vessels  of  the  intestinal  mucous  membrane 
being  set  free.  In  connection  with  this,  we  might  refer  to  some 
hitherto  unnoticed  cases  of  pancreas  disease,  in  which,  either 
with  or  without  fatty  stools,  fat  was  passed  along  with  the  urine. 
In  Tulpius '  there  is  the  report  of  a  case  in  which  there  were  not 
only  fatty  stools,  but  also  fat  in  the  urine ;  but  here,  as  in  a 
recorded  case  of  EUiotson  (loc.  cit.  p.  80),  owing  to  the  want  of  a 
post-mortem  examination,  there  is  the  uncertainty  as  to  whether 
pancreas  disease  was  really  present.  Clark  ^  reports  the  case  of 
a  woman  who,  for  a  length  of  time,  passed  with  the  urine  a  greasy 
substance,  which  on  cooling  flo'ated  about  like  masses  of  butter  ; 
later  on  there  was  also  a  large  quantity  of  this  fat  in  the  stools. 
The  post-mortem  revealed  medullary  cancer  of  the  pancreas  and 
nutmeg  liver,  with  a  remarkable  absence  of  bile  from  the  gall- 
bladder ;  the  remaining  organs  were  healthy.  Bowditch  '  relates 
the  clinical  history  of  a  man  who  for  months  had  suffered  from 
abdominal  troubles.  The  urine  showed  floating  on  its  surface 
numbers  of  oil-globules  ;  it  is  not  said  whether  fatty  stools  were 
also  present.  At  the  autopsy,  cancer  of  the  liver  and  of  the 
greater  part  of  the  pancreas  was  found.  The  possible  occur- 
rence of  lipuria  in  diseases  of  the  pancreas,  as  here  shown,  is 
well  worthy  of  further  investigation.* 

Fles  (loc.  cit.)  has  drawn  attention  to  the  presence  of  large 
quantities  of  undigested  striped  muscular  fibres  in  the  fsecal  dis- 
charges as  a  symptom  of  disease  of  the  pancreas.  In  this  case, 
which  the  author  had  carefully  observed,  the  patient,  who  was 


'  Observ.  med.  Amstelodam.  1652.  Lib.  III.  Cap.  XIX.  p.  218. 
"  The  Lancet.  Augu.st,  1851.  Schmidt's  Jahrb.  72.  Bd.  p.  304. 
^  Americ.  Joum.  Jan.  1852.  Schmidt's  Jahrb.  74  Bd.  p.  307. 

*  In  a  woman,  who  had  died  of  marasmus  senilis,  I  once  found  the  renal  glomeruli 
with  their  afferent  arteries  filled  with  fluid  fat,  as  though  it  had  been  injected.  Unfor- 
tanately,  I  am  not  in  a  position  to  say  whether  lipuria  had  been  observed  during  life. 
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diabetic,  was  in  the  habit  of  eating  a  great  deal  of  bacon  and  fat 
meat,  and  passed  such  quantities  of  fat  with  the  stools  that  it 
could  be  scraped  off  the  faeces  by  ounces.  The  faeces  also  con> 
tained  very  large  quantities  of  unaltered  striped  muscular  fibres. 
They  soon  disappeared,  as  did  also  the  fat,  after  the  patient 
added  a  calf's  pancreas  daily  to  this  same  kind  of  food.  The 
experiment  was  made  several  times  with  a  similar  result.  At 
the  necropsy  the  pancreas  was  found  so  atrophied  that  little  else 
than  connective  tissue  remained,  and  no  traces  whatever  of  its 
duct  could  be  discovered.  It  would  seem  from  this  case,  though 
at  present  an  isolated  one,  that,  in  the  absence  of  the  pancreatic 
juice  and  of  its  peptonizing  properties,  such  muscular  fibres  as 
escape  the  action  of  the  gastric  juice  may  circulate  through  the 
intestine  in  large  quantities  and  pass  away  with  the  faeces. 
However,  this  condition  is  worthy  of  consideration,  and  it  may 
perhaps  lead  to  the  establishment  of  new  points  for  diagnosis. 

A  fact  of  great  importance  is  the  by  no  means  rare  combina- 
tion of  pancreas  disease  and  diabetes  mellitus.  The  oldest  o 
these  cases  is  probably  the  one  described  by  Cowley  (1788) ;  it 
occurred  in  a  man  aged  thirty-four,  who  had  been  much  addicted 
to  drink,  and  was  very  fat  and  diabetic.  At  the  autopsy  his  pan- 
creas, on  section,  was  found  studded  with  small  calculi,  white  in 
color,  and  with  a  mulberry -like  surface ;  they  were  firml}'-  em- 
-^^bedded  in  the  substance  of  the  gland.  Later  on,  Dr.  R.  Bright 
recorded  the  history  of  a  young  clerk  aged  nineteen,  who  suffered 
from  well-marked  diabetes  mellitus,  with  jaundice  and  fatty 
stools  ;  he  died  of  marasmus.  At  the  autopsy,  the  pancreas  with 
several  of  the  adjacent  lymph-glands  was  found  converted  into  a 
hard,  lumpy,  knotty  mass,  firmly  adherent  to  the  duodenum  ;  the 
gut  orifice  of  the  ductus  choledochus  was  closed,  and  the  gall- 
ducts  were  dilated  with  retained  bile.  Elliotson  (1.  c.)  found  the 
pancreatic  duct,  as  high  up  as  its  larger  branches,  filled  with 
white  calculi,  in  a  diabetic  patient  aged  forty-five,  who  had  passed 
fatty  stools.  Frerichs,'  in  nine  cases  of  diabetes,  noted  atrophy, 
or  fatty  degeneration  of  the  pancreas,  five  times,  and  specially 
refers  to  the  case  of  a  diabetic  man  aged  fifty,  in  whom  jaundice 


'  Klinik  der  Leberkrankheiten.  1.  Bd.  1858.  p.  153. 
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and  hemorrhage  from  the  bowels  occurred,  deafcli  resulting  from 
marasmus ;  at  the  autopsy,  carcinoma  of  the  head  of  tlie  pan- 
creas with  closure  of  the  common  duct  and  of  the  duct  of  Wir- 
sung,  with  dilatation  above  the  seat  of  closure.   We  must  also 
add  the  cases  mentioned  in  the  bibliography  of  this  subject  (Fles, 
Hartsen,  Silver),  in  which  such  complete  atrophy  of  the  pancreas 
was  found,  that  scarcely  any  remains  of  gland-substance  could  be 
distinguished.'   Recklinghausen"^  describes  two  remarkable  in- 
stances of  diabetes,  one  in  connection  with  a  large  cystic  dilatation 
j  of  the  pancreatic  duct,  the  other  with  dilatation  of  the  gland- 
I  ducts,  owing  to  concretions  within  them  and  erosion  of  the  gland- 
t  ular  parenchyma.  Munk  '  once  saw  in  a  diabetic  patient  atrophy 
ii  of  the  pancreas  with  atrophy  of  the  solar  plexus,  and  consider- 
I  able  swelling  of  the  spleen.    Seegen  *  collected  thirty  cases  of 
I  diabetes  mellitus  from  the  records  of  the  Vienna  General  Hospi- 
l  tal,  and  in  thirteen  of  the  cases  found  more  or  less  well-marked 
I  simple  or  fatty  atrophy  of  the  pancreas,  and  in  one  case  its  duct 
was  filled  as  high  as  its  smaller  branches  with  a  multitude  of 
;  small  white  cylindrical  or  prickly  calculi  about  the  size  of  hemp- 
seeds,  and  sometimes  10'"  in  length.   I  myself  have  recently  seen 
in  a  diabetic  woman,  who  died  in  my  wards,  a  most  marked  ex- 
;  ample  of  fatty  degeneration  of  the  pancreas,  as  follows : 

The  patient,  a  wet-nurse,  set.  47,  who  had  suffered  from  diabetes  mellitus  for  the 
]  past  five  years,  had  been  treated  at  various  times  as  an  out-patient.  Urine,  specific 
I  gravity  1037-39,  containing  plenty  of  sugar,  but  no  albumen.  Lungs,  liver,  and 
:  spleen,  normal.  Her  only  complaint  was  of  constant  thirst,  with  a  feeling  of  great 
weariness.  Glycerine  treatment  had  availed  nothing.  Under  the  use  of  opium  and 
I  carbonate  of  soda  she  had  felt  herself  comparatively  Avell,  and  the  conditions  of 
s  strength  and  general  health  were  maintained.  On  the  10th  April,  1857,  the  patient 
'  was  admitted  into  the  wards.   On  the  previous  night  she  had  been  seized,  suddenly 


'  A  case  recorded  by  Langdon-Down  (Union  med.  No.  60,  1869  ;  Centralblatt  fiir 
^  die  med.  Wisseaschaften.  Nr.  38.  18G9.  p.  608),  of  a  man  fifty-two  years  of  age,  suffer- 
i  ing  from  mellituria,  fatty  stools,  and  great  emaciatioQ,  but  who  completely  recovered 
f  from  his  disease,  can  scarcely  be  quoted  as  one  of  disease  of  the  pancreas,  because 
t  there  was  no  autopsy  to  confirm  the  diagnosis. 
Virchow's  Archiv.  30.  Bd.  18G4.  p.  360. 

"  Tageblatt  der  43.  Versamralung  deutscher  Aerzteund  Naturforscher  in  Innsbruck. 
1  1869.  p.  112. 

*  Der  Diabetes  Mellitus.  2d.  Edition.  Berlin,  1875.  pp.  134  and  138. 
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and  without  any  known  cause,  with  urgent  dyspnoea,  headache,  and  pain  in  tlie 
region  of  the  spleen.  She  died  the  day  after  admission,  the  above  given  symptoms 
continuing  so  tliat  she  was  unable  to  answer  any  questions.  At  the  time  of  admis- 
sion there  was  subnormal  temperature,  35.4°  C.  (96.8°  F.)  ;  pulse,  100  per  min. 
The  autopsy  showed  some  oedema  of  lung  and  of  the  aryteno-epiglottic  ligaments. 
Heart,  liver  and  kidneys  normal.  The  follicles  of  the  intestinal  mucous  membrane 
were  a  little  swollen.  Calvaria  was  thickened  ;  the  pia  mater  also  thickened  and 
opaque.  Brain  and  medulla  oblongata  natural.  The  pancreas  alone  was  altered  ; 
it  was  contracted  in  all  its  dimensions,  of  a  very  soft  consistence  and  flabby,  yellow 
in  appearance,  and  almost  entirely  converted  into  large-celled  fat-tissue,  in  which 
here  and  there  could  be  detected  small,  grayish  white  points,  which  proved  to  be 
the  remains  of  gland  structure,  the  acini  of  which  were  undergoing  fatty  degenera- 
tion. 

It  is  scarcely  probable  that  in  all  these  cases  the  combination 
of  diabetes  and  pancreas  disease  was  an  accidental  one,  though 
at  present  it  would  be  difficult  to  determine  the  precise  connec- 
tion between  them.  Popper  ^  would  explain  it  as  a  disturbance 
of  that  function  of  the  pancreas  through  which  fat  is  broken  up 
into  the  fatty  acids  and  glycerine  ;  and  he  believes,  as  little  or 
no  fatty  acids  can  get  into  the  liver,  where,  in  combination  with 
the  glycogen,  they  go  to  form  the  biliary  acids,  that  this  glyco- 
gen becomes  converted  into  sugar,  and  being  in  excess,  that  it 
then  appears  in  the  urine.  Popper,  in  support  of  this  view,  shows 
that  diabetes  is  common  in  corpulent  individuals,  and  seeing 
that  the  ingestion  of  hydrocarbons  and  fats  generally  are  such 
important  factors  in  the  production  of  corpulence,  he  believes 
that  the  fat-reducing  function  of  the  pancreas,  being  constantly 
and  excessively  called  into  action,  becomes  weakened,  and,  as 
above  explained,  this  gives  rise  to  diabetes.  Against  this  theory 
must  be  borne  in  mind  the  fact  that  combinations  of  diabetes 
and  pancreas  disease  by  no  means  always  or  even  often  occur  in 
corpulent  persons  ;  besides  which,  total  degeneration  of  the  pan- 
creas, or  complete  obliteration  of  its  excretory  duct  through  dis- 
ease, ought  to  be  more  frequently  observed  in  diabetes  than  is 
actually  the  case.  Again,  the  experiments  of  Munk  and  Klebs 
tell  against  this  view  ;  also  the  case,  already  quoted,  of  Klebs,  in 
which  the  daily  administration  of  a  calf  s  pancreas  arrested  the 
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fatty  stools  and  restored  the  power  of  digesting  fat,  while  the 
diabetes  continued  unrestrained. 

It  will  be  more  generally  conceded  that  we  must  looK  to  the 
nervous  system  for  an  explanation  of  the  connection  between 
diabetes  and  diseases  of  the  pancreas,  and  especially  to  the  solar 
and  cceliac  plexuses,  M^hicli  appear  to  play  such  an  im2)ortant 
role  in  the  production  of  diabetes.  Of  great  importance  in  this 
direction  are  the  joint  experiments  on  dogs,  of  Munk  (loc.  cit.) 
and  Klebs,  in  which,  even  after  partial  extirpation  of  the  solar 
plexus  sometimes  permanent,  sometimes  only  temporary  dia- 
betes was  set  up,  while  extirpation  of  the  pancreas  or  ligature  of 
its  duct  invariably  gave  negative  results,  as  far  as  diabetes  was 
concerned.  Neither  could  diabetes  be  produced  by  section  of 
the  hepatic  or  splanchnic  nerves.  From  the  above  experiments 
we  are  justified  in  assuming  the  occasional  supervention  of  dia- 
betes in  previously  existing  pancreas  affections  to  be  the  result 
of  secondary  implication  of  the  solar  ganglion  and  plexus  ;  and 
Munk's  case,  just  quoted,  in  which,  together  with  diabetes  and 
pancreas  disease,  there  was  found  atrophy  of  the  solar  ganglion, 
has  a  most  important  bearing  on  this  point.  Owing  to  the  inti- 
mate and  close  anatomical  relation  between  the  pancreas  and  the 
above-named  nerve-structures,  one  must  allow  that  diseases  of 
the  former  will  probably  give  rise  to  secondary  changes  in  the 
latter,  either  by  the  direct  pressure  (as  in  cancer  and  the  forma- 
tion of  calculi)  of  the  enlarged  pancreas  on  the  solar  ganglion, 
causing  atrophy,  or  from  extension  of  the  inflammatory  or  other 
trophic  changes  in  the  pancreatic  plexus  along  those  nerves 
which  connect  it  either  with  the  solar  or  the  cceliac  plexuses. 
In  a  second  class  of  cases,  in  which,  to  already  existing  symp- 
toms of  diabetes,  later  on  have  been  superadded  those  of  disease 
of  the  pancreas  {e.  g.,  fatty  stools),  and  in  which  the  autopsy 
only  reveals  either  simple  or  fatty  atrophy  of  the  pancreas,  as, 
for  instance,  in  Fles'  case,  we  must  regard  both  affections— the 
diabetes  as  well  as  the  pancreas  disease — as  the  common  result 
of  primary  disease  of  the  solar  plexus  and  its  large  ganglia,  the 
atrophy  being  brought  about  in  much  the  same  way  that  it 
occurs  in  the  submaxillary  gland  after  division  of  its  vaso-motor 
nerves  (Bernard).    And,  indeed,  in  Munk's  case  there  were  very 

VOL.  VIII. -37 


578 


FRIEDREICH. — DISEASES  OF  THE  PANCREAS. 


obvious  feigns  of  vaso-motor  paralysis  in  the  inordinately  dilated 
branches  of  the  hepatic,  splenic,  and  gastric  arteries ;  and  in 
this,  as  in  other  cases  of  pancreas  atrophy,  there  was  considera- 
ble enlargement  of  the  spleen. 

In  my  opinion,  therefore,  we  shall  have  to  interpret  the  com- 
bination of  pancreatic  affections  and  diabetes  in  different  ways. 
We  must  distinguish  those  cases  of  already  existing  disease, 
such  as  cancer,  chronic  inflammatory  induration  and  formation 
of  calculi,  which,  in  their  progress,  give  rise  secondarily  to  mel- 
lituria,  from  cases  of  primary  diabetes  followed  by  trophic 
changes  in  the  gland,  such  as  simple  atrophy  or  fatty  degenera- 
tion. 

It  must  be  the  object  of  clinical  investigation,  by  a  careful 
examination  of  individual  cases,  to  determine  as  accurately  as 
may  be  the  chronological  order  of  the  various  symptoms  ;  we 
ma}^  then  hope,  from  a  larger  and  more  comprehensive  record  of 
cases,  taken  hand  in  hand  with  the  results  of  anatomical,  patho- 
logical, and  experimental  research,  to  arrive  at  more  definite 
conclusions  on  this  as  yet  very  obscure  subject. 

It  will  not  be  oat  of  place  here  just  to  glance  at  the  possible 
connection  of  diseases  of  the  pancreas  with  bronze-skin  (Addi- 
son's disease),  and  probably  similar  conditions  to  those  de- 
scribed by  Addison  in  supra-renal  disease  may  exist.  Indeed, 
Aran'  has  described  the  case  of  a  woman,  aged  twenty -five  3''ears, 
who  for  a  long  time  suffered  from  fain  tings,  bilious  vomiting, 
and  epigastric  pain,  and  who  at  last  died  of  marasmus.  The 
formerly  white  skin  of  the  patient  had  gradually  assumed  a 
mulatto  color,  which  was  due  to  deposit  of  pigment  in  the  rete 
Malpighii.  The  liver  was  enlarged,  spleen  normal,  and  the  urine 
free  from  albumen.  The  autopsy  showed  cheesy  infiltration  of 
the  pancreas,  with  formation  of  (detritus)  cavities,  swelling,  and 
partial  calcification  of  the  coeliac  and  spleno-pancreatic  glands., 
Aran  is  doubtful  whether  he  should  regard  the  bronze  skin  as 
accidental  or  in  connection  with  pancreas  disease.  In  a  case  of 
cancer  of  the  pancreas,  recorded  by  Jenni,"  mention  is  made  of 


'  Archiv.  general  de  mod   Sept.,  1846. 
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the  existence  of  ashen  gray  color  of  skin.  Unfortunately,  in 
neither  of  these  cases  is  the  condition  of  tlie  supra-renal  capsules 
noted,  so  that  the  participation  of  these  glands  in  the  disease 
cannot  be  excluded.  However,  we  must  all  allow  that  diseases 
of  the  pancreas,  if  they  lead  to  secondary  changes  in  the  great 
sympathetic  ganglia  of  the  abdomen  and  in  the  solar  plexus, 
may  possibly  give  rise  to  skin-pigmentation  without  directly 
affecting  the  supra-renal  capsules,  and  we  must  further  remem- 
ber that  the  most  recent  experimenters  on  Addison's  disease 
asci  ibe,  and  on  good  grounds,  a  greater  share  in  the  production 
of  bronze-skin  to  the  great  abdominal  sympathetic  nerves  than 
to  the  pathological  changes  which  are  found  in  the  supra-renal 
capsules.^  Here,  too,  is  another  point  to  which  the  attention  of 
pathologists  ma}"  be  directed  in  future  cases. 

Another  very  frequent  symptom  in  various  pancreas  affec- 
tions is  chronic  jaundice,  with  all  its  usual  sequelae.  It  is  some- 
times due  to  the  presence  of  complications  which  bring  about 
changes  in  the  liver,  but  more  frequently  to  the  mechanical  com- 
pression of  the  ductus  clioledoclius  by  the  enlarged  head  of  the 
pancreas,  and  must  be  thus  classed  as  simple  stenotic  jaundice. 
We  have  already  (p.  557)  pointed  out  the  intimate  topographical 
relations  which  exist  between  the  ductus  choledochus  and  the 
head  of  the  pancreas ;  hence  may  easily  be  understood  the  pre- 
disposition to  jaundice,  which  exists  in  those  forms  of  pancreas 
disease  which  lead  to  enlargement  of  the  gland,  and  especially 
in  their  later  stages.  In  some  rare  cases,  therefore,  the  suj)er- 
vention  of  jaundice  might  assist  in  the  diagnosis,  but  more  fre- 
quently would  tend  rather  to  put  us  off  our  guard,  and,  by  com- 
plicating the  case,  would  render  the  diagnosis  more  difficult  and 
more  uncertain. 

The  same  may  be  said  regarding  possible  stenosis  and  closure 
of  important  neighboring  blood-vessels  in  consequence  of  the  pres- 
sure of  the  pancreas,  or  of  thrombosis.  Several  cases  are  recorded 
in  our  literature,  in  which,  owing  to  pressure  on  the  vena  port?B, 
ascites,  hematemesis,  blood  in  the  stools,  etc.,  occurred,  and  so 
we  find  s^'^mptoms  more  suggestive  of  cirrhosis  of  the  liver.  In 


'  Compare  Virchow,  Die  krankhaften  Geschwiilste.  2.  Bd.  18G4.  p.  701, 
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some  cases  there  was  obliteration  of  the  superior  mesenteric  ar- 
tery and  vein,  or  of  the  splenic  vein  ;  compression  of  the  abdom- 
inal aorta  has  even  been  observed '  in  a  case  of  enlarged  pancreas. 
In  Portal- s  book'  may  be  found  a  case  in  which  the  aorta  was 
found  to  be  aneurism  ally  dilated  with  excentric  hypertrophy  of 
the  left  ventricle  of  the  heart,  above  the  place  on  which  it  was 
pressed  towards  the  spine  by  an  enlarged  pancreas.  The  exceed- 
ingly frequent  occurrence  of  oedema  of  the  lower  extremities, 
which  comes  on  sooner  or  later  in  the  course  of  pancreas  disease, 
in  the  large  majority  of  cases  must  be  due  to  ]oressure  on  the 
inferior  cava.  In  a  few  cases  there  has  been  pressure  on  the 
right  ureter  and  consecutive  hydronephrosis. 

Among  the  subjective  symptoms  of  these  diseases  must  first 
be  mentioned  pain  in  the  epigastrium  ;  but  we  must  nevertheless 
remember  that,  in  a  great  variety  of  diseases  of  the  abdominal 
organs — stomach,  liver,  lymphatics,  aorta,  spine,  etc.,  etc. — this 
symptom  may  be  present ;  and  it  will  be  allowed,  therefore,  that 
it  is  only  with  great  reserve  that  we  can  attribute  any  real  diag- 
nostic value  to  it.  It  not  infrequently  happens,  even  in  exten- 
sive disease,  that  pain  is  entirely  absent,  or  that  the  patient  sim- 
ply complains  of  a  peculiar  feeling  of  weight  or  pressure  at  the 
epigastrium,  with  or  without  a  sense  of  pr?ecordial  oppression 
and  discomfort.  At  times  it  is  only  on  deep  pressure  that  a  dull 
feeling  of  some  unusual  oppression  is  produced.  Again,  certain 
peculiarities,  which  by  some  authors  are  considered  as  diagnos- 
tic— for  instance,  their  deeply  seated  nature  between  pit  of  stom- 
ach and  navel,  their  shooting  character  either  upward  or  down- 
ward, and  so  on — are  decidedly  unreliable,  as  also  their  varying 
intensity  and  quality  in  different  positions  of  the  bod}'-.  Some- 
times the  pain  would  come  on  or  get  worse  Avhen  the  patient  was 
on  his  back  or  left  side  ;  at  other  times  the  sitting  posture  could 
not  be  borne,  while  other  patients  were  comfortable  only  when  in 
this  position,  turning  to  the  right  side  at  once  increasing  the 
pain.  In  some  cases  inclining  forward,  or  stooping,  was  painful ; 
in  others,  on  the  contrary,  it  was  impossible  to  assume  the  erect 


'  Corap.  Claessen,  Die  Krankheiten  der  Bauchspeicheldriise.  Koln,  1843.  p.  114. 
"  Observations  sur  la  nature  et  le  traitement  de  I'apoplexie.  Paris,  1811.  p.  390. 


GENERAL  PATHOLOGY. 


581 


position  witliouc  pain.  The  pain  is  sometimes  of  a  stretching, 
dragging  character,  as  though  caused  by  a  weight  attached  to  the 
stomach,  and  patients,  on  rising  into  the  erect  posture,  experi- 
ence a  feeling  as  though  something  heavy  were  sinliing  into  the 
abdomen,  or,  when  turning  over  upon  the  side,  as  though  some 
heavy  body  were  moving  about. 

No  one  will  doubt  that  such  abnormal  sensations  may  be  pro- 
duced by  a  diseased  pancreas,  if  an  enlargement  and  increase  of 
weight  take  place.  No  one,  however,  would  be  able  to  distin- 
guish these  from  similar  sensations  which  may  undoubtedly  be 
caused  by  chronic  induration  of  the  neighboring  organs — stom- 
ach, epigastric  lymphatic  glands,  or  omentum.  This  uncer- 
tainty increases  when  we  consider  that  diseases  of  the  pancreas 
occur  alone  more  rarely  than  in  combination  with  simultaneous 
changes  in  other  organs  of  the  epigastric  region,  and  especially 
when  we  consider  that  they  are  all  covered  by  the  same  perito- 
neum, and  tliat  this  is  almost  always  implicated.  It  is,  therefore, 
only  in  such  cases — where  other  symptoms,  among  which  fatty 
stools  and  mellituria  are  to  be  especially  mentioned,  and  in  which 
affections  of  the  neighboring  glands  can  be  excluded  with  toler- 
able certainty — that  we  should  be  justified  in  diagnosing  disease 
of  the  pancreas  by  the  presence  of  pain  and  other  subjective 
signs,  as  already  given,  in  the  epigastrium  ;  the  absence  of  these 
signs,  however,  would  not  justify  us  in  excluding  pancreas  dis- 
ease. 

The  paroxysmal  pains,  with  a  feeling  of  intense  anxiety,  in- 
describable restlessness  and  oppression,  a  tendency  to  faintings 
and  collapse,  all  point  so  clearly  to  a  neuralgic  character  that  we 
are  bound  to  regard  them  as  attacks  of  coeliac  neuralgia,  and 
caused  by  pressure  of  the  enlarged  and  degenerated  pancreas  on 
the  solar  plexus.  Such  like  attacks  of  pain,  under  certain  cir- 
cumstances, must  be  allowed  to  have  greater  weight  than  the 
subjective  symptoms  already  described,  or  the  irritative  pain 
caused  by  chronic  peritonitis. 

The  epigastric  pains,  increased  by  slight  pressure,  present  in 
acute  pancreatitis  with  fever,  are  no  doubt  due  to  the  inflamma- 
tion of  the  peritoneal  covering  of  the  pancreas,  and  naturally 
have  no  further  diagnostic  indication.    The  sensations  of  inde- 
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scribable  anxiety  and  oppression  wliicli  accompany  the  pain, 
together  with  the  disposition  to  collapse — so  acute  as  sometimes 
to  cause  death — suggest  an  inflammatory  participation  (Neuritis 
propagata?)  of  the  solar  plexus  and  its  large  ganglia.  That  the 
presence  of  concretions  in  the  duct  of  Wirsuiig,  tightly  griped 
at  the  place  of  arrest,  may  give  rise  to  paroxysms  of  pain  analo- 
gous to  bile  colic,  can  scarcely  be  doubted,  though  there  are  no 
definite  facts  in  support  of  this  view. 

No  elaborate  proofs  are  required  to  show  that  the  various 
dyspeptic  difficulties  (loss  of  appetite,  coated  tongue,  pyrosis, 
flatulence,  faintness,  and  vomiting),  so  often  found  in  pancreas 
diseases,  must  be  attributed  to  secondary  changes  in  the  duode- 
num (catarrh,  stenosis,  etc.),  and  that  we  should  not  be  justified, 
in  presence  of  such  and  similar  symptoms  alone,  in  concluding 
that  we  had  to  deal  with  pancreas  disease.  Especially  with  re- 
gard to  vomiting  it  must  be  remembered  that  enlargements  of  the 
head  of  the  pancreas,  either  from  chronic  inflammation,  cancer, 
or  the  formation  of  cysts,  frequently  cause  stenosis  of  the  duode- 
num, less  frequently  of  the  pylorus,  and  that  the  most  obstinate 
forms  of  vomiting  are  thus  produced.  In  a  case  recorded  by 
Petit '  the  cancerous  mass  in  the  head  of  the  pancreas  pressed 
the  stomach  so  forcibly  against  the  anterior  abdominal  wall  as  to 
give  rise  to  symptoms  of  internal  strangulation.  It  happens,  too, 
not  infrequently,  that  primary  malignant  neoplasms  of  the  pan- 
creas spread  by  contiguity  to  the  stomach  or  duodenum,  giving 
rise  to  stenosis,  or,  in  the  later  ulcerative  stages,  to  hsematemesis 
and  blood  in  the  stools.  But,  even  without  ulceration,  pancreas 
disease  with  enlargement  may  give  rise  to  haematemesis  from 
pressure  on  the  vena  portJB  or  to  blood  in  the  stools  from  pres- 
sure on  the  superior  or  inferior  mesenteric  vein,  of  which  there 
are  many  examples  in  our  medical  literature.  In  Battersby's 
cases  primary  carcinoma  of  the  pancreas,  which  had  invaded  the 
colon,  caused  symptoms  of  obstruction  in  this  gut.  Whether  we 
are  to  expect  constipation  or  diarrhoea  will,  as  a  rule,  depend 
more  on  the  nature  of  the  secondary  changes  in  the  mucous 
membrane  than  on  the  immediate  results  of  the  pancreas  disease. 


'  Compare  Ancelei,  loc.  cit.  page  130. 
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We  have  already  touched  on  the  most  impoi  tant  points  as  to 
tlie  diagnostic  value  of  the  vomiting  up  of  quantities  of  saliva- 
like fluid  (page  569),  and  also  as  to  the  semiotic  signilication  of 
certain  anomalies  in  the  stools  (page  571). 

Lastly,  we  must  allude  to  the  opinion  held  by  the  older  phy- 
sicians since  Fernelius,  who  regarded  the  pancreas  as  the  seat  of 
hypochondria  and  melancholia,  and  still  to  be  found  expressed 
in  Harles'  works  (1812),  that  probably  chronic  disease  of  the  pan- 
creas existed  in  those  individuals  who  were  the  subjects  of  melan- 
choly madness.  Such  an  opinion  scarcel}''  requires  contradiction, 
and  the  predisposition  to  melancholy  and  suicide  mentioned  in 
some  cases  of  pancreas  disease  ^  may  also  occasionally  occur  in 
chronic  diseases  of  other  abdominal  organs. 

Of  the  physical  methods  of  examination,  palpation  alone  fur- 
nishes anything  like  reliable  evidence  on  which  to  base  a  diag- 
nosis of  pancreas  disease.  But  even  these  results  are  negative, 
or,  at  best,  must  be  accepted  with  great  care  and  hesitation.  The 
deep  position  of  the  pancreas,  its  being  covered  by  the  stomach 
and  liver,  renders  it  difficult  of  access,  even  when  the  stomach  and 
intestines  are  completely  empty  and  the  abdominal  walls  quite 
relaxed,  and  even  when  this  organ  is  considerably  enlarged  pal- 
pation with  a  positive  and  satisfactory  result  only  succeeds  in  a 
small  minorit}''  of  cases.  As  regards  the  head  of  the  pancreas, 
which  is  most  frequently  the  seat  and  starting-point,  do  these 
remarks  especially  apply.  Any  considerable  swelling  of  the 
head  of  the  pancreas  often  displaces  the  left  lobe  of  the  liver 
forward,  and  may  so  give  rise  to  diagnostic  errors. 

Palpation  of  the  pancreas  will  be  best  accomplished  when  the 
stomach  is  empty,  and  after  the  administration  of  either  purga- 
tives or  clysters  so  as  to  clear  out  the  colon,  and  the  usual  pre- 
cautions adopted  in  examination  of  the  abdomen  must  be  care- 
fully carried  out.  Occasionally  palpation  leads  to  positive  re- 
sults, when  performed  with  both  hands  by  lateral  pressure  on  the 
hypochondriac  regions,  or  in  the  knee-elbow  position.  At  times 
it  may  be  desirable  to  administer  chloroform  in  order  to  relax 
abdominal  tension  (rigidity).   In  one  of  these  positions,  then,  the 
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altered  pancreas  may  be  discovered  lying  crosswise  in  tlie  ejoigas- 
tric  region  as  a  slightly  movable  swelling,  or  as  a  round,  firm,  or 
fluctuating  tumor,  either  smooth  or  nodular  on  its  surface,  and 
which,  owing  to  the  underlying  aorta,  may  receive  a  pseudo- 
pulsatile  movement.  Complications  with  diseases  of  the  stomach, 
of  the  liver,  epigastric  glands,  or  with  ascites,  may  interfere  with 
the  examination  and  lead  to  all  sorts  of  diagnostic  errors. 

Percussion  gives  rise  to  distant  dulness  only  over  very  large 
tumors,  but  palpation  in  such  cases  will  very  probably  have 
afforded  some  definite  result.  Piorry's  opinion  that,  in  the  knee- 
elbow  position,  the  pancreas  may  be  clearly  mapped  out  by  per- 
cussion (percussion  lombaire)  in  the  lumbar  region,  belongs  to 
some  of  the  many  peculiarities  and  exaggerations  which  charac- 
terize this  author. 

Auscultation  is  only  useful  as  a  means  to  differentiate  a 
tumor  of  the  pancreas  and  an  aneurism  of  the  abdominal  aorta, 
or  of  the  coeliac  axis.  But  we  must  clearly  remember  that  a  blow- 
ing murmur  may  be  produced  by  the  pressure  of  a  tumor  on  the 
aorta. 


From  what  has  been  said,  it  is  evident  that  no  single  one  of 
the  possible  symptoms  of  pancreas  disease  can  be  said  to  possess 
any  pathognomonic  importance,  and  that  even  some  or  several 
of  them  may  be  present  and  then  not  lead  to  a  certain  diagnosis. 
Sometimes  the  disease  may  remain  absolutely  latent,  while  many 
of  the  enumerated  symptoms  may  be  caused  by  disease  of  the 
stomach  or  of  the  liver,  the  pancreas  being  quite  healthy.  At 
other  times,  in  consequence  of  the  pressure  of  the  hardened  and 
enlarged  pancreas  on  the  neighboring  organs  (blood-vessels,  bile- 
duct,  intestine,  solar  plexus,  etc.),  there  results  such  a  compli- 
cated and  ever-changing  symptomatology  that  the  most  experi- 
enced clinician  gets  quite  astray.  Among  the  symptoms  which 
furnish  the  most  reliable  "points  d'appui"  we  must  especially 
mention  fatty  stools,  mellituria,  darting  pains  in  the  epigastrium 
(coeliac  neuralgia),  together  with  a  palpable  tumor.  Sometimes,  by 
the  method  of  exclusion,  disease  of  the  stomach  or  of  the  liver 
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may  be  shut  oat  with  tolerable  certainty,  and  the  diagnosis  of 
pancreas  disease  thus  indirectly  aided.  But  even  witli  the 
greatest  care,  and  in  spite  of  a  combination  of  the  most  favorable 
conditions,  errors  cannot  always  be  avoided. 

Etiology. 

Very  little  is  known  as  to  the  cause  of  these  diseases.  Men 
seem  to  be  more  frequently  affected  than  women  ;  in  Claessen's 
table  of  322  cases,  there  were  193  males  and  129  females.  Old 
and  advancing  age  seem  decidedly  to  predispose.  But  yet  cases 
are  met  with  during  early  life ;  childhood  even  affords  no  immu- 
nity, and  many  examples  of  pancreas  disease  have  been  found  in 
new-born  infants,  and  even  in  the  foetus.  Rokitansky^  once 
found  induration  of  the  pancreas  in  a  new-born  child  ;  Cruveil- 
hier '  in  a  foetus ;  Schoeller  describes  a  cartilaginous  induration  of 
the  pancreas  in  a  female  child,  nineteen  days  old,  who  had  died 
of  phlebitis  hepatica.  In  another  section  I  shall  myself  describe 
what  was  very  probably  syphilitic  degeneration  of  the  pancreas 
taken  from  a  seven  months  foetus,  which  was  born  dead.'  It  is 
at  present  uncertain  whether  heredity  play  any  part  in  the  pro- 
duction of  pancreas  disease ;  some  of  the  cases  observed  by 
'  Claessen,  though  rather  doubtful,  incline  rather  to  this  view. 

Pi  ■egnancy  is  believed  by  some  authors  to  predispose  to  this  dis- 
t  ease.  As  occasional  causes,  excesses  in  eating  and  drinking, 
1  more  especially  alcoholic  drinks,  great  smoking  or  chewing  of 
\  tobacco,  the  abuse  of  purgative  medicines,  excessive  or  long 
1  mercurial  treatment,  too  long  a  use  of  the  cinchona  bark,  sup- 

'  Handbuch  der  pathol.  Anat.  Vienna.  1840.  3d.  vol.  p.  393. 

'  Anat.  pathol.  Tom.  I.  Paris.  1829-35.  XV.  Livrais  0  et  7.  Observ.  Planche,  11. 
I  Pigs.  7  and  8. 

'  Clamen  (loc.  cit.  S.  40)  gives  the  following  statistics  of  2G2  cases  of  pancreas 
disease : 

5  cases  were  new-bom  children. 
2    "       "    1  year  old. 
20    "       "    from  1  to  10  years  old. 
41    "       "       "  10  to  25  " 
156    "       "      "  25  to  60  " 
38    "       "    beyond     GO  " 
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pression  of  tlie  menses,  mental  depression,  onanism,  etc.,  liave  all 
and  each  been  blamed.  The  influence,  however,  of  most  of  these 
causes  is  in  the  highest  degree  problematical.  It  is  certain, 
nevertiieless,  that  the  abuse  of  alcoholic  stimulants,  and  constitu- 
tional sypliilis  have  considerable  etiological  importance  in  the 
causation  of  fatty  disease  of  the  pancreas  and  of  chronic  pan- 
creatitis. Whether  mechanical  injuries,  such  as  contusion  in  the 
region  of  the  stomach  or  concussion  of  the  abdomen,  can  give  rise 
to  carcinomatous  degeneration,  as  has  been  frequently  asserted, 
is  not  altogether  impossible,  though,  in  consequence  of  the  deep 
and  protected  position  of  the  organ,  it  is  very  doubtful. 

Among  the  secondary  diseases  of  the  pancreas  must  be  men- 
tioned metastatic  tumors  and  abscesses ;  also  hyperemia  and 
chronic  interstitial  intiammation,  the  result  of  venous  congestion, 
in  chronic  affections  of  the  heart,  lungs,  or  liver.  The  pancreas 
may  also  be  attacked,  through  direct  implication,  by  primary 
neoplastic,  inflammatory,  or  ulcerative  diseases  of  the  surround- 
ing organs  (cancer  of  the  stomach  or  of  the  liver,  or  ulcer  of  the 
stomach). 

cr.MCTY  Treatment. 
ELICO-CHIKURGIGAL  Sj.i^-i^ 

There  is  but  little  to  report  as  to  the  treatment  of  pancreas 
diseases.  It  is  evident  that  the  development  of  a  successful 
treatment  must  be  slow  in  diseases  which,  like  those  of  the  pan- 
creas, not  only  are  so  rare,  but  which  also,  even  when  present, 
are  so  difficult  to  recognize.  So,  in  most  cases  which  are  said  to 
have  been  cured  by  a  certain  treatment,  comes  the  doubt  as  to 
the  correctness  of  the  original  diagnosis.  Again,  in  other  cases 
where  diseased  pancreas  can  be  diagnosed  with  considerable  cer- 
tainty, we  have  to  deal  with  certain  organ  disturbances,  which 
do  not,  as  a  rule,  admit  of  any  radical  treatment,  and  in  wliich 
only  the  carrying  out  of  any  symptomatic  indications  is  possible. 

The  therapeutic  worth  of  all  those  remedies  described  by 
physicians  as  specifics  is  entirely  hypothetical.  Among  these 
may  be  mentioned  preparations  of  iron  (Eyting),  oxide  of  bis- 
muth (HaufT),  Haller's  acid  elixir  (Ilarles),  alkaline  carbonates 
(Urban),  Friedrichshalle  bitter- water  (Eisenmann),  foot-baths  of 
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aqua  regia  (Truempy,  Annesley),  and  the  like.    Calomel  has 
been  recommended  by  various  authors  (Brera,  Headland,  Berlioz, 
Claessen),  and  in  suitable  cases  it  is  well  worthy  a  careful  trial, 
especially  if  it  should  prove  to  be  correct  that  calomel  increases 
the  functions  of  the  human  pancreas  in  the  same  way  as  it  does 
•  that  of  dogs,  which  is  proved  by  the  large  quantities  of  the 
1  digestive  products  of  the  pancreas  (leucin  and  tyrosin)  which  are 
« contained  in  faeces  produced  by  the  action  of  calomel.^   It  is  as 
;yet  impossible  to  state  the  indications  for  its  use  in  these  dis- 
t eases;  it  is  even  probable,  taking  for  granted  its  power  of  in- 
(creasing  the  function  of  the  pancreas,  that  this  very  condition  of 
jpermanent  irritation  may  be  detrimental.     In  cases  where  a 
ssyphilitic  origin  is  suspected,  an  energetic  treatment  with  iodine 
cor  mercury  is  indicated  (inunction  or  sublimation)  ;   with  a 
scrofulous  foundation  or  in  general  obesity,  we  must  scrupu- 
lously adopt  the  remedies  and  dietetic  restrictions  which  are 
uitable  for  these  conditions.  Occasionally,  in  cases  of  suspected 
hronic  pancreatitis,  a  trial  of  mild  purgatives  is  indicated,  such 
s  rhubarb,  taraxacum,  cream  of  tartar,  sulphur,  castor  oil,  senna, 
and  mineral  waters  (Eger,  Marienbad,  Soden,  Kissingen).    In  a 
ase  to  be  presently  described,  I  obtained  a  complete  and  per- 
anent  cure  by  the  use  of  Horn  burg  water  (Elizabeth  Spring)^ — 
a  case  which,  from  the  symptoms — fatty  stools,  epigastric  pain, 
xcessive  emaciation — I  ventured  to  diagnose  as  chronic  pancreati- 
*s.    If  the  inflammatory  symptoms  should  become  prominent. 
Id  compresses  across  the  epigastrium,  local  bloodlettings  by 
eches  to  the  epigastrium,  or,  still  better,  ad  aniom^  together 
itli  derivatives  and  counter-irritation,  are  the  remedies  which 
ust  be  relied  on.    For  the  pain,  narcotics  are  indicated,  either 
ternally  or  externally  (belladonna,  opium,  or  morphia). 

The  attempt  has  frequently  been  made  to  supply  to  the 
atient  suffering  from  this  disease  the  pancreatic  juice  which  in 
em  is  faulty,  either  in  quantity  or  quality,  and  various  meth- 
ds  for  obtaining  the  active  ferment  (pancreatin)  pure  have  been 
ggested,  so  that  it  might  be  used  for  therapeutical  purposes. 


'  Comp.  Hachiejewski/,  Archiv  fiir  Anat.,  Physiol.,  uud  wisseusch.  Med.  1870.  1. 
ieft.  p.  GO. 
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either  in  the  form  of  a  pill  or  in  some  other  way.  Especially  the 
precipitate  by  alcohol  from  a  watery  extract  of  the  pancreas, 
and  called  "  pancreatin,"  has  been  used.  The  results  obtained 
have  varied,  but  in  some  cases  undoubtedly  seem  to  have 
brought  about  a  good  result. ' 

The  simplest  and  best  method  is  to  use  an  infusion  of  pan- 
creas, which  will  contain  all  the  soluble  principles  of  the  gland. 
This  is  best  prepared  by  macerating  the  gland  recently  obtained 
from  a  calf  or  a  pig,  and  deprived  of  its  surrounding  fat,  in  four 
times  its  weight  of  water,  at  a  temperature  of  58.3°  F.  (25°  C). 
It  must  be  allowed  to  macerate  for  two  hours,  and  the  tempera- 
ture must  never  rise  above  61.1°  F.  (30°  C).  A  reliable  infusion 
can  only  be  obtained  from  such  glands  as  are  taken  while  in  a 
state  of  activity — that  is,  during  digestion — which  are  then  found 
to  have  an  opaque,  reddish  appearance,  and  to  contain  the  largest 
amount  of  active  principles.  The  favorable  results  which  have 
followed  the  administration  of  such  infusions  in  infantile  dys- 
pepsia, with  inability  to  digest  starchy  and  fatty  foods,  speak 
strongly  in  favor  of  this  proceeding,  and  justify  its  adoption  also 
in  diseases  of  the  pancreas.  The  very  remarkable  case,  de- 
scribed by  Fles  (1.  c),  of  a  diabetic  patient  with  atrophy  of  the 
pancreas,  who  ultimately  died  of  phthisis,  and  who  daily  passed 
with  his  stools,  not  only  a  quantity  of  fat,  but  also  a  considera- 
ble quantity  of  undigested  and  unaltered  muscular  fibres,  is 
liere  worthy  of  consideration  (p.  570).  A  fresh  calfs  pancreas 
(sweetbread)  was  well  beaten  in  a  mortar,  with  six  ounces  of 
water,  and  strained  ;  the  so-obtained  milky  fluid  was  taken  by 
the  patient  in  separate  doses,  one  after  each  meal,  so  that  in  this 
way  an  entire  pancreas  was  consumed  in  the  twenty -four  hours, 
and  although  the  previous  diet,  which  largely  consisted  of  bacon 
and  fat  meat,  was  continued,  still,  at  the  end  of  two  days,  all  the 
fat,  and  in  great  part  the  undigested  muscular  fibre,  had  disap- 
peared from  the  fjBces.  Each  time  the  pancreatic  infusion  was 
left  off,  the  fat  and  muscular  fibres  again  appeared.    The  favor- 


'  Comp.  Langdon-DowrCs  case.  Trans,  of  Clin.  Soc.  Vol.  11.  1869.  page  119. 
Schmidt's  Jahrbucher.  150.  Bd.  p.  159.  CentralbL  fur  die  med.  Wissenschaften.  No. 
38  1869.  p.  608. 
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able  effects  of  the  daily  use  of  the  calf  s  pancreas  on  the  general 
healtli  were  exceedingly  marked  ;  the  rapid  emaciation  seemed 
to  be  sta3^ed,  and  the  body  to  reassume  its  rounded  proportions. 
The  quantity  of  urine  and  the  amount  of  sugar  voided  still 
remained  entirely  unaltered.il  The  case  we  have  just  recorded 
merits  close  consideration,  and  we  may  fairly  hope  that  a  similar 
method  of  treatment,  if  even  unable  to  save  life,  may,  by  im- 
proving the  nutrition,  at  least  prolong  it. 


LEED.S  ^cV/eST-RICING 
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II.  Special  Part. 

Hyperaemia  and  Ansemia. 

The  pancreas,  like  other  glands,  is  subject  to  physiological 
changes  in  its  blood-supply,  and  this,  in  the  estimation  of  patho- 
logical processes,  must  be  carefully  borne  in  mind.  Thus,  while 
fasting  (period  of  rest),  the  pancreas  is  pale  and  bloodless  ;  dur- 
ing digestion  (period  of  activity)  it  is  turgid  and  full  of  blood 
and  of  secretion.  During  the  period  of  rest  its  venous  blood 
is  dark,  but  during  the  period  of  activity  it  is  bright  red  and 
arterial  in  quality.  Independently  of  these  physiological  con- 
ditions, ansemia  may  exist  in  case  of  general  impoverishment 
of  the  blood,  as  after  profuse  hemorrhage,  or  in  cases  of  con- 
tinued secretory  losses  in  marasmus  from  any  cause.  Passive 
hyperaemia  may  result  from  venous  congestions,  in  consequence 
of  heart,  lung,  or  liver  disease ;  in  such  cases  often  combined 
with  evidence  of  interstitial  connective  tissue,  hyperplasia,  and 
consequent  increase  of  volume  and  consistence  of  the  organ.  A 
diagnosis  of  these  conditions  is  not  possible. 

Hypertrophy  and  Atrophy. 

Cruveilhier,  Trait6  d'auat.  pathol.  gCn6ral.  Tom.  HI.  Paris,  1856.  p.  87.— Jioki- 
tansTcy,  Lelirbuch  der  path.  Anat.  3.  Aufl.  3.  Bd.  Wien,  1861.  S.  m%.-Foer- 
ster,  Ilandbuch  der  spec.  path.  Anat.  2.  Aufl.  Leipzig,  1863.  S.  215.— Klebs, 
Ilaudbuch  der  path.  Anat.  Berlin,  1870.  S.  536. 

Hypertrophy  of  the  pancreas,  that  is,  not  a  simple  swelling 
of  the  organ,  but  an  increase  in  size  from  enlargement,  out-growth, 
or  new  growth  of  glandular  elements  (true  hypertrophy  and  hy- 
perplasia), has  not  yet  been  proved  to  exist,  and  Cruveilhier 
entirely  doubts  its  existence.  At  present,  too,  there  are  no 
sufficiently  exact  data  as  to  the  size  and  weight  of  the  normal 
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pancreas  in  relation  to  age  and  weight,  so  that  we  do  not  know 
within  what  limits  the  weight  and  volume  of  the  normal  pancreas 
may  vary;  we  are,  therefore,  thrown  back  on  a  very  approxima- 
tive valuation  for  our  present  estimate.  In  many  of  the  cases 
cited  in  the  literature  of  this  subject,  as  total  or  partial  hyper- 
trophy of  the  pancreas,  it  was  more  i^robably  an  enlargement 
or  a  swelling  of  the  gland  due  to  chronic  inflammation  or  new 
growth. 

Atrophy  of  the  pancreas  sometimes  accompanies  chronic 
cachexia  and  marasmus  of  various  kinds.  Sometimes  it  is  found 
in  extreme  old  age  (senile  atrophy,)  and  then,  apart  from  its 
small  size,  it  appears  harder,  granular,  and  of  a  brownish  yellow, 
even  of  a  light  brown  color  (pancreas  duriusculum,  contractuni). 
Secondary  atrophy  is  sometimes  caused  by  being  pressed  on  by 
some  neighboring  swelling  (aortic  aneurism,  cancer,  indurated 
lympliatic  glands),  or  by  pressure  from  within  (dilatation  of  the 
ducts,  formation  of  cysts,  chronic  interstitial  inflammation,  new 
growtlis,  lipomatosis).  The  atrophy  may  proceed  so  far  that  the 
gland-substance  proper  may  entirely  disappear,  leaving  only  a 
tough,  flaccid,  cord-like  piece  of  connective  tissue  in  its  place. 
Sometimes  we  find  the  lining  epithelium  of  the  atrophying  gland 
in  a  state  of  fatty  degeneration,  in  which  cases  the  acini  of  the 
still  existing  portions  appear  of  a  yellowish  color. 

Those  cases  of  atrophy  of  the  pancreas,  which  are  observed  in 
diabetic  patients,  and  which  sometimes  attain  even  the  highest 
degree,  with  or  without  fatty  degeneration,  are  of  great  clinical 
interest.  We  refer  the  reader  to  what  has  already  been  said  (p. 
574  et  seq.),  and  repeat  here  that  these  cases  are  mostly  secon- 
dary to  the  circulatory  changes  set  np  by  the  diabetes.  We 
miglit  be  justified  in  diagnosing  this  condition,  if,  in  addition  to 
the  symptoms  of  diabetes,  were  superadded  others— such  as  fat 
and  undigested  muscular  fibres  in  the  faeces— and  if  the  daily 
administration  of  a  fresh  calf's  pancreas  produced  a  favorable 
influence  on  these  latter  symptoms  (p.  688).  This  diet,  too, 
would  be  the  most  useful,  and  the  most  likely  to  improve  the 
general  nutrition  of  the  patient,  and  by  supplying  the  absent 
function  of  the  pancreas  might  add  a  new  lease  to  the  patient's 
life,  even  if  it  did  not  cure  the  atrophy  or  the  diabetes. 


FRIEDREICH.— DISEASES  OF  THE  PANCREAS. 


Acute  Pancreatitis. 

Portal,  Traits  de  Tapoplexie.  Paris,  1811.— JIarles,  Ueber  die  Krankheiten  des  Pan- 
kreas.  Nllrnberg,  1812.  S.  36,  52.— Schmadyfeffer,  Observ.  dc  quibusdam  pan- 
creatis  morbis.  Diss.  Hall.  1817.  ip.  Id.— Battershy,  Duhl  Med.  Journ.  May. 
lS24:.—Ahercromhie,  Edinb.  Med.  and  Surg.  Journ.  79.  Vol.  1824.  p.  243.— 
Sammlung  auserlesener  Abliandlungen.  8.  Bd.  Leipzig,  1824.  S.  GGd.—Lei-che, 
De  Pankreatitide.  Diss.  Hal.  1827.— Bigshy,  Edinb.  Med.  Journ.  No.  124. 
18S5.—Ge?idrin,  Anat.  Beschreibung  der  Entziindung  und  ihrer  Folgen.  Deutsch 
von  Badius.  2.  Bd.  Leipzig,  1829.  8.  191,  233.—Mondiere,  Arch,  genfir.  de 
m6d.  Mai,  Juillet,  1836.  p.  2G5. —Becourt,  Recherclies  sur  le  pancreas.  Thfese. 
Strassbourg,  1830.  p.  S3.— Lawrence,  Med.  Cliir.  Transact.  Vol.  XVI.  Part.  IL 
1831.  p.  SGl.—Behrends,  Vorlesungen  iiber  prakt.  Arzneiwissenschaft,  heraus- 
geg.  von  Sundelin.  111.  Bd.  S.  dd2.—Glaes8en,  Die  Krankheiten  der  Bauch- 
speicheldriisc.  Koln,  1842.  S.  188.— Loeschjier,  Zur  Pankreatitis.  Weitenwe- 
ber's  Beitnige  zur  Medicin.  Juli,  1842.— Haller  and  Kloi,  Fall  von  Entziin- 
dung des  Pankreas.  Zeitschrift  der  Gesellschaft  der  Aerzte  zu  Wicn.  Nr.  37. 
1859. —  Oppoher,  Ueber  Krankheiten  des  Pankreas.  "Wiener  med.  Wochenschrift. 
Nr.  1.  1867.— Klel)s,  Handbuch  der  path.  Anat.  Berlin,  1870.  S.  534.— (7.  E. 
E.  Hoffmann,  Untersuchungen  uber  die  path. -anat.  Veranderungen  der  Organe 
beim  Abdominaltyphus.  Leipzig,  1869.  S.  191. 

Acute  inflammations  of  the  pancreas  are  either  primary  or 
secondary.    We  purpose  to  consider  them  separately. 

I.  Acute  Primary  PancTeatitis. 

No  doubt  this  is  a  very  rare  disease,  and  its  existence  has 
been  altogether  denied  by  some  (Andral,  Neumann).  The  earlier 
literature  certainly  furnishes  no  very  convincing  proofs  of  its 
occurrence,  as  the  works,  already  referred  to,  of  Harles  and 
Claessen,  well  show ;  but  in  the  more  recent  clinical  reports  are 
to  be  found  cases  with  post  mortem  records  (Loeschner,  Haller, 
Klob,  Oppolzer),  which  now  leave  no  doubt  that  an  acute  pri- 
mary pancreatitis  may  really  occur.  I  will  now  briefly  relate 
these  cases,  and  add  to  them  another  one  which  has  come  under 
my  own  observation. 

1.  Loeschner'^ s  case. — A  young  man,  cet.  26  years,  a  confirmed  smoker  and 
drinker,  had  suffered  since  his  twenty-first  year  from  occasional  attacks  of  cardialgia 
and  dyspepsia.    Ou  the  Slst  January  he  was  seized  with  colicky  pains  iu  the  upper 
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l)art  of  the  abdomen,  which  during  the  next  few  days  increased,  and  at  last  became 
constant,  burning,  and  extremely  agonizing;  there  was  great  anxiety,  nausea,  and 
vomiting,  whicli,  however,  gave  no  relief.  Obstinate  constipation,  and  a  slight 
degree  of  feverishncss.  In  the  course  of  a  few  days,  there  was  great  prostration, 
sunken  face,  tendency  to  collapse,  headache,  vertigo,  cold  sweats,  constant  thiret, 
thickly  coated  but  moist  tongue,  and  belching.  The  upper  belly  was  distended, 
hot,  and  the  seat  of  a  continuous,  violent,  sometimes  shooting,  sometimes  drawing 
pain,  which  attained  its  greatest  intensity  along  the  greater  curvature  of  the 
stomach,  shooting  out  on  the  right  toward  the  duodenum,  and  on  the  left  toward 
the  spleen,  downward  towards  the  navel,  and  upward  towards  the  shoulder-blade. 
Pulse,  75  per  min.  ;  small;  persistent  constipation.  The  mouth  contained  but  very 
little  saliva,  which  was  viscid;  extremities  became  cold;  collapse;  death.  Au- 
(o]mj. — The  surroundings  of  the  pancreas  were  dark  red,  livid,  and  here  and  there 
infiltrated  with  blood.  In  the  head  of  the  gland,  some  small,  finely  granular,  yel- 
lowish exudations  could  be  seen ;  the  mucous  membrane  lining  "Wirsung's  duct 
was  darkly  reddened. 

2.  Iluller  and  KloVs  case. — An  old  man,  sixty-three  years  of  age,  previously 
healthy,  had  suffered  during  the  past  sixteen  years  with  stomach  troubles  and  vomit- 
ing. On  his  admission  he  was  pale  and  cacliectic,  tongue  coated,  appetite  gone ;  he 
vomits  a  thin-like  stained  fluid.  Region  of  the  stomach  distended,  tense,  and  pain- 
ful on  pressure ;  pulse  90 ;  temperature  somewhat  raised  ;  oedema  of  legs ;  aggra- 
vation of  all  symptoms,  and  death  from  acute  collapse.  Ou  the  same  day  autopsy. 
There  were  three  perforations,  as  large  as  peas,  on  the  i^osterior  wall  of  tlie  stom- 
ach, which  formed  the  anterior  wall  of  an  abscess  cavity  into  which  these  perfora- 
tions lead.  This  cavity  extended  backward  as  far  as  the  spine,  to  the  left  as  far 
as  the  spleen,  to  the  right  behind  the  pylorus,  and  surrounded  on  all  sides  the  pan- 
creas, which  was  discolored,  grayish,  flaccid,  and  extensively  infiltrated  with  pus. 
Tlie  authors  considered  this  a  genuine  pancreatitis  with  sloughing  and  degeneration 
of  the  surrounding  structures  and  perforating  into  the  stomach. 

3.  Oppoher's  case. — A  strong  and  previously  healthy  man  was  seized  with  vio- 
lent cardialgia,  which  increased  steadily  in  intensity.  On  admission,  deathly  pal- 
lor, great  restlessness,  frequent  vomiting  of  a  quantity  of  bile-like  matter;  repeated 
faintings,  great  pain,  increased  on  pressure  in  the  region  of  the  stomach ;  constipa- 
tion; high  fever.  Death  within  a  few  days.  Intoxication  could  be  excluded. 
Autopsy. — Tiie  pancreas  was  increased  three-fold  in  size;  on  cutting  into  it,  cxtrav- 
asated  blood  could  be  seen  within  the  red  stained  acini.  The  surrounding  bed  of 
the  pancreas  was  extravasated  with  blood. 

4.  The  author's  own  case.— A.  lusty,  well-nourishod  man,  forty  years  of  age,  was 
sfiized  with  the  symptoms  of  an  acute  general  peritonitis.  Very  marked  mctcoris- 
mus  and  tenseness  of  the  abdomen  ;  pushing  up  of  the  diaphragm  ;  dyspnoea;  fre- 
qiimt  bdcliings,  and  bilious  vomiting.  BjUy  very  painful,  especially  on  moving; 
constipation;  high  fever;  dry  tongue.  Patient  l)elicvcs  himself  to  have  been  taken 
ill  but  a  few  days  ago  with  pains  in  the  l^elly,  and  without  any  known  cause. 
Death  occurred  tlirec  days  after  his  admission  without  our  being  able  to  make  out 
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clearly  the  cause  of  the  acute  peritonitis.  Autopsy. — General  sero-purulcnt  peritoni- 
tis, especially  marked  in  the  ui)per  part  of  the  abdomen,  where  all  the  organs  were 
matted  togetlier  by  fresh  adhesions.  The  pancreas  increased  at  least  three-fold  in 
size,  strongly  injected,  and  studded  all  over  with  hundreds  of  small  abscesses, 
varying  in  size  from  a  pin's  head  to  a  bean,  and  containing  a  thick,  creamy,  yel- 
low matter.  Tlie  al)scesses  which  lay  nearest  to  the  surface  appeared  like  pustules, 
of  wliich  many  had  opened  into  the  abdominal  cavity,  and  had  evidently  given 
rise  to  the  peritonitis ;  atelectasis  of  both  lower  lobes  of  the  lungs,  but  uo  impor- 
tant changes  in  the  other  organs. 

The  pathological  anatomy  of  acute  pancreatitis,  as  may  be 
seen  from  the  foregoing  cases,  consists  in  intense  injection,  firmer 
consistence,  and  enlargement  of  the  gland  to  as  much  as  three 
times  its  natural  size ;  there  also  appears  to  be  a  tendency  to 
hemorrhagic  changes  in  the  inter-acinose  tissue  and  in  the  imme- 
diate neighborhood  of  the  pancreas  (Pancreatitis  acuta  hemor- 
rhagica). During  the  suppurative  stage,  at  the  onset,  numerous 
punctiform,  and  later  on  larger  abscesses  are  formed,  which  may 
acquire  a  very  large  size  and  finally  become  confluent.  As  to 
whether  the  pus  is  formed  in  the  manner  described  by  Yirchow 
for  the  parotid  gland ' — that  is,  within  the  excretory  ducts  or 
within  the  acini — or  whether  it  is  formed  directly  in  the  intersti- 
tial connective  tissue,  is  not  yet  clearly  established.  Secondary 
peritonitis  is  set  up  by  spread  of  the  inflammation  along  the 
peritoneum,  or  by  the  bursting  of  some  of  the  superficial  ab- 
scesses. The  transition  of  the  infiammation  into  gangrene  and 
peri pancrea title  sloughing  may  be  dae  to  the  previously  men- 
tioned hemorrhagic  processes. 

As  3^et  we  know  nothing  of  the  etiology  of  acute  primary 
pancreatitis.  Males  are  apparently  more  prone  to  it  than  fe- 
males. Earlier  authorities  attributed,  but  with  scarcely  suffi- 
cient grounds,  a  predisposition  to  it  in  the  scrofulous  diathesis. 
As  possible  causes  may  be  mentioned:  the  use  of  mercury'",  abuse 
of  tobacco  and  alcohol  drinks,  and  onanism.  Mondiere  believes 
that  pregnancy,  and  Schoenlein  that  suppression  of  the  menses, 
may  be  of  importance  in  its  production.  But  all  this  is  uncer- 
tain. That  acute  traumatic  pancreatitis  may  result  from  contu- 
sion or  a  blow  in  the  epigastrium  will  scarcely  be  doubted, 
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though  we  do  not  happen  to  have  any  direct  proofs  in  support 
of  it. 

Syviptomatology . — In  consequence  of  the  very  small  number 
of  cases  at  our  disposal,  we  cannot  claim  for  our  symptomatolo- 
gical  table  either  precision  or  completeness.  But  we  can  accept 
as  almost  certain  that  the  disease  begins  either  with  a  colicky  or 
with  a  fixed  and  more  continuous  and  deeply  seated  pain,  com- 
mencing in  the  epigastrium,  and  shooting  either  towards  the 
shoulder  or  towards  the  spine,  and  within  a  very  short  time 
becoming  very  intense.  The  pain  is  accompanied  by  great  rest- 
lessness ;  prfBcordial  anxiety,  d3^spnoea,  tendency  to  faint,  nau- 
sea, eructations,  and  the  vomiting  of  a  thin  bile-stained  fluid, 
which  brings  no  relief,  are  seldom  absent.  The  epigastrium  is 
tense,  bowels  are  costive,  with  more  or  less  fever  and  evening 
exacerbations.  There  was  no  jaundice  in  spite  of  the  swelling  of 
the  head  of  the  pancreas  (p.  579),  in  the  cases  at  present  known. 
The  appreciation  of  a  tumor  by  deep  pressure  will  scarcely  be 
possible  on  account  of  the  pain  which  would  be  caused  by  such 
examination.  In  unfavorable  cases  the  symptoms  attain  their 
greatest  intensity  within  a  few  days,  the  pulse  becomes  small, 
suppressed  and  irregular,  the  extremities  cold,  the  features  hip- 
pocratic,  and  death  takes  place  in  acute  collapse.  How  far  we 
may  accept  a  participation  of  the  solar  plexus,  either  from  pres- 
sure of  the  enlarged  gland  upon  it,  or  from  spreading  of  the 
infiammation  to  it  as  an  explanation  of  the  peculiar  nature  of 
the  pain  and  of  the  rapidly  fatal  collapse,  we  are  unable  to  say, 
though  a  secondary  irritation  of  these  nervous  structures  is  by 
no  means  improbable  (p.  681).  In  some  cases  the  pains  spread 
over  the  entire  abdomen,  and  we  then  get  the  symptoms  of  a 
general  acute  peritonitis. 

We  may  venture  to  suspect  acute  pancreatitis,  if,  with  the 
above  symptoms,  we  are  able  to  exclude  pretty  definitely  acute 
inflammations  of  the  other  abdominal  organs  situated  in  t\\^t 
region.  The  absence  of  jaundice  and  of  enlargement  of  the  liver, 
the  seat  and  primary  starting-point  of  the  pains,  and  in  part  also 
perhaps  the  anamnesis,  may  help  to  distinguish  it  from  biliary 
colic.  With  a  little  care  and  attention  it  will  be  almost  impos- 
sible to  mistake  it  for  acute  gastritis,  which  latter  disease  is 
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almost  always  produced  by  the  action  of  corrosive  substances. 
Nevertheless,  according  to  the  standard  of  our  present  knowl- 
edge of  other  diseases,  the  diagnosis  of  acute  pancreatitis  scarcely 
rises  above  the  level  of  probabilities. 

The  possibility  of  recovery  in  the  early  stages  of  the  disease 
cannot  be  altogether  excluded.  Cases  also  of  a  subacute  nature 
occur ;  transitions  into  chronic  intlanimation  with  induration 
and  swelling  of  the  gland,  and  the  formation  of  chronic  abscess, 
also  seem  to  occur,  as  the  cases  recorded  by  Claessen  testify. 

Therapeutics. — On  account  of  the  impossibility  of  a  certain 
diagnosis,  the  treatment  can  only  be  symptomatic.  Ice  inter- 
nall}^  and  externally  ;  effervescing  mixtures  with  narcotics  to  allay 
the  sickness  and  the  pain ;  leeches  on  the  epigastrium,  or,  better 
still,  to  the  anus.  Derivatives  through  the  intestinal  canal  by 
means  of  calomel,  jalap,  salines,  etc.  ;  sometimes  drastic  purga- 
tives, such  as  colocynth,  might  be  of  real  service  in  the  early 
stages.  Complete  rest  and  antiphlogistic  diet.  On  the  super- 
vention of  collapse,  analeptics  and  stimulants  are  indicated.  It 
must  be  understood  that  these  therapeutic  suggestions  are  theo- 
retical rather  than  the  result  of  any  practical  experience.  Should 
symptoms  of  an  acute  peritonitis  set  in,  it  must  be  treated  ac- 
cordingly. 


II.  Acute  Secondary  Pancreatitis. 

In  this  group  we  must,  first  of  all,  treat  of  acute  parenchjnna- 
tous  inflammation,  the  so-called  parenchymatous  degeneration, 
which  has  its  analogue  in  the  well-known  acute  parenchymatous 
degeneration  of  the  liver,  kidneys,  muscles,  etc.,  such  as  fre- 
quently occur  in  acute  infectious  diseases.  This  form  of  pancre- 
atitis is  found  under  similar  circumstances,  and  corresponds 
histologically  with  the  parenchymatous  degenerations  of  the 
above-mentioned  organs,  without  which  it  never  seems  to  occur. 
The  whole  gland  presents  a  swollen,  tough,  reddened  condition, 
and  is  filled  with  turbid  granular  albuminoid  contents.  This 
affection  appears  to  be  extremely  common  in  the  acute  infectious 
diseases ;  C.  E.  E.  Hoffman  was  the  first  accurately  to  describe 
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this  condition  in  typhoid  fever,  and  Klebs  speaks  of  its  occur- 
rence in  acute  general  tuberculosis.  I  myself  can  testify  to  the 
presence  of  this  disease  in  the  severer  forms  of  typhoid  and  also 
of  pyjemia ;  and  quite  recently  I  found  it  in  a  case  of  double- 
sided  erysipelatous  pneumonia  in  a  young  and  strong  man.' 

In  this  ciise  the  whole  pancreas  was  greatly  swollen  and  reddened,  both  on  its 
external  surface  and  on  section  ;  but  in  the  head  of  the  pancreas,  where  the  swell- 
ing was  most  considerable,  the  cut  surface  presented  a  reddish  gray  appearance, 
and  tlie  glandular  structure  in  this  part  was  indistinct,  owing  to  the  amount  of 
swelling  of  the  acini.  The  microscope  showed  great  enlargement  of  the  gland- 
cells  and  infiltration  of  their  protoplasm,  with  an  opaque,  granular  exudation, 
which,  on  the  addition  of  acetic  acid  and  of  potash,  cleared  up,  leaving  behind 
but  a  few  fat- molecules.  Each  cell  contained  two  to  three,  some  even  as  many  as 
five,  large,  round  nuclei  with  nucleoli.  At  the  same  time,  there  was  most  marked 
parenchymatous  degeneration  of  the  liver  and  kidneys. 

The  diagnosis  of  this  affection  of  the  pancreas  is  not  at  pres- 
ent possible.  We  can  only  suspect  its  presence  if,  in  a  severe 
case  of  infectious  disease,  the  clinical  features  of  acute  paren- 
chymatous degeneration  of  the  liver  (acute  swelling)  and  of  the 
kidney  (albuminuria),  together  with  enlargement  of  the  spleen 
and  high  fever,  are  present.  It  is  possible  that  the  intercurrent 
jaundice,  supervening  in  some  very  acute  infectious  diseases, 
may  be  due  to  the  pressure  of  an  acutely  inflamed  (enlarged) 
pancreas  on  the  ductus  choledochus.  The  treatment  must  be 
guided  by  the  nature  of  the  original  disease. 

As  a  second  form  of  acute  secondar}?-  pancreatitis,  we  must 
here  mention  metastatic  abscess,  the  result  of  a  circumscribed 
purulent  inflammation.  It  happens  very  rarely,  and  the  diag- 
nosis is  impossible.  We  cannot  say  whether  any,  or  what  symp- 
toms would  result,  and  it  can  only  happen  perhaps  once  to  And 
it  present  in  a  body  dead  of  some  pj^jemic  or  puerperal  disease. 

We  ought  also  now  to  discuss  another  form  of  metastatic 
pancreatitis,  which  affects  the  entire  organ,  with  the  view  to 
settle  the  question  as  to  whether  we  are  at  present  justified  in 
admitting  the  metastasis  of  a  parotitis  to  the  abdominal  salivary 
glands.    The  fact  of  a  metastatic  transference  of  a  primary  paro- 

'  Compare  my  Lecture  on  Acute  Enlargement  of  the  Spleen.  Volkmann's  Sammlung 
klinischer  Vortriige.  No.  75.  1874.  p.  079. 
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titis  to  the  testicles,  ovaries,  breasts,  and  labia  majora  is  well 
known  and  well  recognized.  Does  an  analogous  metastasis  to 
tlie  pancreas  take  place,  and  is  Mondiere  justified  in  including 
inflammation  of  the  parotid  as  among  the  causes  of  inflammation 
of  the  pancreas  ? 

We  have  already  (p.  567)  spoken  against  the  admissibility 
of  any  existing  vicarious  and  consensual  alternation  of  func- 
tion between  the  buccal  and  abdominal  salivary  glands.  These 
conditions,  however,  do  not  concern  the  present  question,  and 
even  if  this  alternation  between  the  above-named  glands  in  rela- 
tion to  their  secretory  processes  could  be  established  with  suffi- 
cient certainty,  we  should  not  be  able  to  deduce  therefrom  the 
possibility  of  a  metastatic  pancreatitis  any  more  than  we  could 
exclude  the  latter  because  of  the  absence  of  the  former.  The 
metastasis  of  parotitis  to  the  testis  is  a  fact  beyond  all  doubt, 
without  there  being  any  physiological  relation  between  the  paro- 
tids and  the  genital  organs  in  a  secretory  or  functional  sense. 
The  existence,  therefore,  of  a  metastatic  pancreatitis  in  the  above 
sense  can  only  be  determined  in  the  future  by  observation  at  the 
bedside. 

Some  pathologists  do,  no  doubt,  speak  of  the  occurrence  of 
such  metastases,  e.  g.,  Canstatt,  in  his  chapter  on  Epidemic 
Mumps,  but  I  have  not  been  able  to  find  any  convincing  data  in 
the  literature  of  this  subject.  The  various  reports  are  a  little  too 
vague;  thus,  Battersby's  observation,  that  the  symptoms  of  pan- 
creas disease  after  the  disappearance  of  a  salivation  became  more 
pronounced  ;  also  the  remarks  by  Andral  and  Mondiere,  that  in 
the  course  of  pancreas  diseases  one  or  other  of  the  parotid  glands 
swells  up.  The  last-named  author  cites  also  the  case,  reported 
by  Roboica,  of  a  man  with  a  severe  parotitis,  who,  on  the  sudden 
disappearance  of  this  disease,  was  as  suddenl}^  seized  with  a 
deeply  seated  pain  in  the  epigastrium.  ;  this  also  quickly  dis- 
appeared, but  was  followed  by  swelling  of  the  testis  ;  then  the 
parotid  again  became  afl'ected.  More  precise  is  the  case,  com- 
municated by  Schmackpfeffer,  of  a  pregnant  Avoman,  syphilitic, 
but  otherwise  strong,  who,  after  her  confinement,  was  treated  by 
corrosive  sublimate.  The  syphilitic  symptoms  disappeared,  but 
an  excessive  salivation  followed.    As  this  decreased,  a  copious 
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diarrliooa  came  on,  witli  thirst,  fever,  anorexia,  a  feeling  of  anx- 
iety, and  burning  in  the  epigastrium,  together  with  a  deeply 
seated  pain  in  the  gastric  region,  extending  towards  the  right 
hypochondrium.  The  stools,  of  which  there  were  thirty  during 
the  day,  were  yellowish,  watery,  and  like  saliva.  Suddenly,  one 
night,  the  diarrhoea  ceased,  and  both  parotids  became  painfully 
swollen,  but  there  was  no  salivation.  The  pulse  became  small 
and  intermittent,  face  anxious,  with  dyspnasa,  and  the  patient 
died  the  following  night  in  collapse.  At  the  autopsy  the  pan- 
creas was  found  swollen,  reddened,  very  full  of  blood,  and 
indurated.  Both  parotids  were  inHamed;  there  was  a  little 
serum  in  the  pleural  cavities  ;  other  organs  healthy. 

However  little  present  experience  goes  to  establish  the  exist- 
ence of  a  metastatic  pancreatitis,  the  possibility  of  its  occurrence 
cannot  be  summarily  dismissed,  especially  in  view  of  the  last- 
mentioned  case.  Future  observation  alone  will  have  to  decide 
this  point,  and  perhaps  an  epidemic  of  mumps  will  afford  the 
best  opportunity  of  doing  so.  LEEDS  <5. WEST-RID ING 
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see,  Zur  Lehre  von  dcr  Entziindung  des  Pankreas.  Allg.  med.  Zeitg.  Nr.  70. 
ISdS.— Aran,  Arch,  gcncr.  de  med.  Sept.  ISAG.—Kilffotir,  Lond.  Med.  Nov. 
1850.— Rostaii,  Bullet,  de  la  soc.  anat.  1855.  p.  26. — Riholi,  Gazz.  med,  Sarda. 
Nr.  11.  ISoS.—Klob,  Ojsterr.  Zeitsclir.  fiir  prakt.  Heilkde.  VI.  33.  I860.— G^. 
Ilarley,  On  Jaundice.  London,  1803.  p.  71.— Oechnansson,  Vircliow-IIirsch 
Jalircsl)enclit  fur  1869.  2.  Bd.  S.  oQl.—Rir/al,  Gaz.  des  liopit.  Nr.  142.  1869. 
—Natliaii,  Med.  Times  and  Gaz.  IL  Nr.  1052.  1 870.— A7e7>s,  ITandbucli  dcr 
path.  Anat.  Berlin,  1870.  S.  Tiri^d.-RohHanshj,  Lehrbuch  der  patliol.  Anat.  3. 
Bd.  1861.  S.  2.54. — Lancereanx,  Traits  historique  ct  pratique  dc  la  syphilis. 
Paris,  1866.  pp.  318,  5r)2.—Birch-nirsehfdd,  Beitnige  zur  pathol.  Anat.  der 
hereditiiren  Syphilis  Neugel)orener.  Archiv  der  Ileilkundi!.  16.  Juhrg.  1875.  S. 
166.— Consult  also  the  treatises  already  cited,  of  Schnad-pffffer,  Datoidoff, 
Ilarles,  Ilohnhaum,  Mondiere,  Becourt,  Claessm. 

If  we  look  through  tlie  earlier  literature  of  diseases  of  the  pan- 
creas, we  shall  be  easily  convinced  that  much  which  has  been 
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described  as  clironic  pancreLititis  does  not  belong  to  this  category 
at  all.  It  is  especially  difficult  to  divest  oneself  of  the  idea  that 
many  of  the  cases  which  have  been  described  as  induration  of 
the  pancreas  really  come  within  the  bounds  of  the  normal  con- 
dition, and  that  this  organ,  on  account  of  its  tough,  granular 
condition,  has  often  been  described  erroneously  as  pathologically 
altered,  when  such  was  not  the  case.  On  the  other  hand,  it  can- 
not be  doubted  that  many  of  the  glands  described  as  "steatoma- 
tous"  and  "scirrhous"  really  belonged  to  the  class  of  chronic 
inflammations.  On  these  grounds,  therefore,  the  earlier  litera- 
ture must  be  carefully  selected  and  studied  before  it  can  serve 
for  the  elucidation  of  this  subject. 

The  most  frequent  form  of  chronic  pancreatitis  is  the  chronic 
interstitial  inflammation,  consisting  of  a  hyperplasia  of  its  inter- 
acinous  connective  tissue  and  consequent  atrophy,  even  to  the 
entire  disappearance,  of  the  gland-substance  proper.  This  pro- 
cess has  its  analogue  in  cirrhosis  of  other  glandular  organs,  such 
as  the  liver,  kidneys,  etc.  Sometimes,  during  the  stage  of  con- 
traction, there  is  closure  of  a  smaller  branch  of  the  excretory 
duct,  and  so  a  secondary  formation  of  cysts.  The  disease  some- 
times attacks  the  entire  gland,  but  with  especial  predilection  the 
head  ;  sometimes  only  certain  portions  of  it ;  or  it  may  show 
itself  in  the  form  of  circumscribed,  lirm  cicatricial  bands  and 
nodules. 

Primary  chronic  interstitial  pancreatitis,  affecting  the  whole 
gland  as  a  separate  disease,  is  extremely  rare.  The  secondary 
forms,  however,  are  more  common,  and  result,  not  unfrequently, 
from  long-continued  venous  gorging,  as  in  chronic  heart,  lung, 
and  liver  diseases.  In  these  cases  the  changes  scarcely  ever  at- 
tain such  a  degree  as  to  produce  complete  cirrhosis,  with  destruc- 
tion of  the  glandular  elements  ;  but  we  find,  in  varying  degrees, 
tracts  of  connective  tissue  spreading  in  between  the  acini,  and 
by  their  contraction  giving  to  the  gland  a  greater  toughness, 
hardness,  and  a  more  granular  appearance.  Klob,  on  cutting 
into  these  tracts  of  thickened  connective  tissue,  found  here  and 
there  small  white  spots,  from  which  little  masses  or  molecules  of 
chalk,  sonu^times  fat-crystals,  could  be  squeezed.  Sometimes,  in 
the  hyperjcmic  forms,  small  interstitial  hemorrhages  are  fouiul. 
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which  become  changed  later  on  into  masses  of  rust-colored  pig- 
ment, or  which  form  spaces  containing  a  serous  fluid,  and 
bounded  by  hardened,  rust-colored  walls  (apoplectic,  hemor- 
rhagic cysts). 

With  these  cases  produced  by  congestion  must  be  classed 
also  those  in  which  the  interstitial  connective-tissue  growth  and 
atrophy  are  due  to  retention  of  the  secretion  through  closure  of 
the  canal  of  Wirsung,  with  subsequent  dilatation  of  the  gland- 
ducts.  In  the  latest  stages  of  these  cases  the  organ  consists 
chiefly  of  connective  tissue  in  which  here  and  there  the  remains 
of  the  glandular  structure  can  be  recognized  as  small  granules, 
yellowish  in  color,  owing  to  their  cells  undergoing  fatty  degen- 
eration. On  section,  the  organ  is  found  to  be  studded  with  cys- 
toid  spaces  and  beaded  canals — the  enlarged  and  dilated  excre- 
tory ducts,  fllled  with  the  retained  secretion  (Ranula  pancreatica). 
The  causes  of  the  retention  of  the  secretion  may  be  of  varied 
nature  ;  among  others,  calculi,  which  stick  in  the  canal  of  Wir- 
sung or  in  the  ductus  clioledochus,  peripancreatitic  swellings  and 
adhesions,  pressure  from  neighboring  tumors,  or  diseases  situated 
in  the  pancreas  itself,  especially  in  its  head  part,  and  the  like. 
I  will  here  relate  a  case  in  which,  an  annular  cancer  of  the  duo- 
denum was  the  cause. 

A  man,  ret.  43,  was  taken  into  the  hospital  Norcmher  5,  1873.  On  exam- 
ination, he  was  found  very  emaciated,  with  chronic  jaundice  and  enlarged  spleen. 
His  liver  was  enlarged,  smooth,  and  painless.  We  could  not  arrive  at  any  more 
exact  anatomical  diagnosis.  At  the  autopsy  tliere  was  found  in  the  descending 
portion  of  tlie  duodenum  a  circular-shaped  cancer,  causing  closure  of  the  ductus 
choledochus,  with  consideral^le  dilatation  of  the  bile-ducts  from  retention  of  the 
bile.  This  dilatation  extended  even  to  the  finer  branches  within  the  liver,  wliicli 
terminated  in  small  cysts  containing  bile.  The  duct  of  "Wirsung,  which,  in  this 
case,  opened  separately  into  the  duodenum,  passed  through  tlie  cancerous  mass,  and 
its  terminal  orifice  was  compressed  hj  it.  In  consequence  of  this  tliere  was  dilata- 
tion of  the  canal  above  the  scat  of  constriction,  and  also  a  number  of  small  saccular 
diverticula,  filled  with  a  clear  fluid.  The  parenchyma  of  the  gland  was  firmer  and 
more  granular  than  normal,  the  stroma  increased  in  quantity  and  in  toughness,  and 
the  acini  in  great  i)art  atrophied.  It  was  evidently  the  pressure  of  the  dilated  ves- 
sels which  had  given  rise  to  these  interstitial  inllamraatory  changes. 

I  am  inclined  to  believe  that  a  general,  chronic,  interstitial 
pancreatitis  may  result  from  excessive  alcoholism  (drunkards' 
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pancreas).  It  belongs  to  the  same  category  as  chronic  intersti- 
tial infiamniation  and  cirrhosis  of  the  liver  and  kidneys,  so  fre- 
quently met  with  under  similar  etiological  influences,  and  these 
changes,  as  I  have  myself  seen,  may  attain  such  a  degree  as  to 
warrant  us  to  speak  of  cirrhosis,  or  of  granular  disease  of  the 
pancreas. 

At  the  autopsy  on  a  drunkard,  who,  after  long  observation,  died  in  my  wards 
of  dropsy,  asthma,  and  with  symptoms  of  chronic  asthenia,  there  were  found  chronic 
fibroid  myocarditis,  well-marked  granular  kidneys,  cirrhosis  of  the  liver,  and  a 
catarrhal  condition  of  the  stomach  and  duodenum,  with  hemorrhagic  erosions,  espe- 
cially on  the  mucous  membrane  of  the  latter.  The  pancreas  was  rather  large  and 
extremely  tough  aud  firm,  feeling  as  though  it  were  composed  of  cartilage-like 
masses  and  nodules.  Microscopic  examination  showed  them,  after  the  addition  of 
acetic  acid,  to  l)e  filled  with  cells  having  two  or  three  nuclei,  in  which,  however, 
there  was  not  the  slightest  appearance  of  any  fatty  degeneration.  There  had  been 
no  symptoms  during  life  at  all  suggestive  of  disease  of  the  pancreas. 

More  frequent  than  a  general  pancreatitis  are  the  forms  of 
localized  chronic  inflammation,  the  result  of  extension  of  inflam- 
matory changes  in  some  of  the  neighboring  organs,  such  as  peri- 
tonitis, retroperitonitis,  afl'ections  of  the  lumbar  vertebra?,  etc. 
In  other  cases  it  is  the  pressure  of  a  neighboring  tumor,  or  of  an 
aneurism  of  the  abdominal  aorta,  or  of  the  coeliac  axis,  or  calculi 
in  the  ductus  choledochus  at  the  point  where  it  passes  b}^  some- 
times through,  the  head  of  the  pancreas  ;  or  it  may  be  neighbor- 
ing ulcers  and  ulcerative  new  growths,  which  set  up  chronic  irri- 
tation in  that  part  of  the  gland  which  lies  nearest  to  it,  and 
so  lead  to  localized  indurative  changes.  Most  frequently  it  is 
simple  circular  ulcer  of  the  stomach  or  duodenum  which,  after 
antecedent  extension  to  the  pancreas,  and  generally  to  the  head 
of  the  pancreas,  invades  its  structure,  so  that  the  floor  of  the 
ulcer  is  formed  of  the  toughened  pancreas  tissue,  and  this, 
spreading  more  or  less  into  its  substance,  leads  on  to  a  fibroid 
degeneration  of  the  glandular  elements  of  the  organ.  I  remember 
a  case  some  time  back  of  round  ulcer  of  the  stomach  at  the  pylo- 
ric extremity,  with  stenosis  and  considerable  hyperplasia,  espe- 
cially in  the  muscular  coat,  and  in  which  this  part  of  the  stomach 
was  firmly  adherent  to  the  duodenum  and  head  of  the  pancreas. 
In  fact,  the  head  of  the  pancreas  was  converted  into  a  hard  cica- 
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trix-like  mass,  in  which  scarcely  any  remains  of  gland  structure 
could  be  traced. 

Especially  worthy  of  mention  are  the  cases  due  to  constitu- 
tional syphilis.  Our  knowledge  of  syphilis  of  the  pancreas  is 
decidedly  sparse,  owing  to  its  great  rarity,  but  nevertheless  we 
know  that  sometimes  the  entire  gland,  sometimes  only  portions 
of  it,  may  be  the  seat  of  the  disease  ;  in  these  latter  cases  a  local 
cicatricial  mass,  either  with  or  without  gummata,  may  be  found. 
Rostan  describes  two  gummata  in  the  pancreas,  with  others  in 
the  muscles  and  in  different  parts  of  the  body,  in  a  man  who  had 
had  chancres  fourteen  years  ago.  According  to  Rokitansky,  in 
rare  cases  syphilitic  masses  are  found  in  the  pancreas  along  with 
similar  growths  in  the  liver,  either  with  or  without  gummata. 
Lancereaux  also  affirms  to  have  found  the  pancreas  hard  and 
indurated  in  several  cases  of  visceral  lues,  and  believes  that  these 
changes  would  be  more  frequently  found  if  the  pancreas  were 
regularly  examined  after  death.  In  newly  born  children  and  in 
the  foetus  unmistakable  evidence  of  degeneration  of  the  pancreas 
in  connection  with  hereditary  syphilis,  has  been  frequently  de- 
monstrated. To  this  class  of  cases  certainlj^  belong  two  which 
were  reported  by  Cruveilhier  in  newly  born  children ;  in  the  first 
of  these  two  cases  (6.  Observ.),  which  died  shortly  after  birth, 
caseous  inflammation  of  the  thymus  gland  and  amyloid  swelling 
of  the  whole  pancreas  were  found  ;  the  latter  organ  was  adherent 
to  the  right  kidney  and  supra-renal  capsule,  and  on  section  it 
presented  the  appearance  of  a  homogeneous,  tough,  yellowish 
white  tissue,  without  any  trace  of  acinous  structure.  Cruveil- 
hier compared  it  to  "  tissu  squirrheux."  Oedmansson,  among 
other  changes  in  hereditary  syphilis,  found  alterations  in  the 
pancreas,  consisting  of  extensive  fatty  degeneration  of  the  gland- 
cells  and  considerable  interstitial  hyperplasia,  and  Klebs  de- 
scribes several  gummata  in  the  pancreas  along  with  syphilitic 
changes  in  the  lungs,  liver,  and  kidneys  of  a  six  months  foetus. 

Very  recently  Birch-Hirsclifeld  has  enriched  our  knowledge 
of  this  subject  by  the  proof  of  the  not  unfrequent  occurrence  of 
interstitial  connective-tissue  hyperplasia  in  the  pancreas  in  the 
liereditary  syphilis  of  newly  born  children  (thirteen  times  in 
twenty-five  cases).    In  the  most  typical  cases  the  organ  closely 
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resembled  a  libroid  structure,  the  acini  were  compressed,  and 
their  glandular  endothelium  atrophied.  In  the  hyperplastic  con- 
nective tissue  lay  a  number  of  oval  or  sjoindle-shaped  cells,  in 
other  places  collections  of  round  cells.  The  vessels  were  not 
numerous,  but  their  walls  were  thickened. 

I  now  append  a  case  of  well-marked  disease  of  the  pancreas 
in  a  case  of  congenital  syphilis,  which  I  saw  some  years  ago. 

Ou  the  15tli  May,  1858,  my  collecague.  Dr.  Kussmaul,  liandecl  over  to  me  for 
examination  a  still-born  and  very  atrophied  seven  months  foetus.  The  epidermis 
in  many  places  was  peeled  off,  and  the  l^rown  stained  coriuni  was  exposed.  The 
lower  lobes  of  the  lungs  were  unusually  firm  and  voluminous;  its  tissue  ou  section 
was  seen  to  be  composed  of  a  mass  of  closely  packed  grayish  white  lobular  infiltra- 
tions, smooth  and  dry  on  the  surface,  and  of  a  somewhat  caseous  appearance.  The 
microscope  showed  the  alveoli  to  be  infiltrated  with  masses  of  myeloid  cells;  these 
cells,  mostly  undergoing  fatty  degeneration,  contained  roundish  or  oval  nuclei.  The 
bronchi  wei'C  filled  with  a  creamy  pus,  which  was  undergoing  fatty  degeneration, 
and  ciliated  epithelium.  The  pancreas,  and  especially  its  head  part,  was  much 
enlarged  and  very  hard;  it  presented  the  appearance  of  a  firm,  almost  cartilaginous 
and  homogeneous  amyloid  mass,  with  a  remarkaljly  small  supply  of  blood.  The 
microscope  showed  chiefly  connective-tissue  hyperplasia,  in  which,  on  the  addition 
of  acetic  acid,  a  small  meshed  hyaline  stroma,  containing  connective-tissue  corpus- 
cles, became  visible.  Scattered  throughout  this  stroma,  but  separated  by  broader 
bands  of  intercellular  substance,  lay  a  number  of  variously  shaped  collections  of 
small  nucleated  cells,  which  were  regarded  as  newly  formed  follicular  structure 
rather  than  as  the  remains  of  the  acini,  inasmuch  as  they  did  not  at  all  resemble 
pancreas  gland-structure ;  neither  were  they  undergoing  any  fatty  changes.  The 
newly  formed  cystoid  cell-growths  seemed  to  be  analogous  to  the  proliferating 
stroma  of  the  kidneys  in  interstitial  nephritis,  or  of  the  ovary  in  certain  forms  of 
ovarian  tumors,  and  to  proceed  from  the  proliferation  of  the  connective-tissue  cor- 
puscles.  Hardened  bands  of  new  growth  passed  chiefly  in  the  direction  of  the 
larger  vessels  far  into  the  liver  from  the  head  of  the  pancreas,  so  that  the  latter  was 
firmly  adherent  at  the  porta  hepatis.  It  was  impossible  to  trace  the  bile-ducts 
through  this  hardened  mass,  but  they  must  undoubtedly  have  been  closed,  as  the 
li\crwas  distended  with  bile  and  of  an  orange-yellow  color ;  the  liver-cells  were 
infiltrated  with  bile.  The  gall-bladder,  the  walls  of  which  were  thickened  to  1'", 
contained  a  quantity  of  colorless  slimy  fluid,  in  which  were  found  innumeral)le 
cylindrical  epithelial  cells.  The  wall  of  the  duodenum  was  also  thickened.  In  the 
lower  part  of  the  intestinal  canal  there  was  a  large  quantity  of  thick  dark  green 
meconium.  In  the  upper  part  the  contents  were  slimy  and  without  any  bile  aclim.x- 
ture.    Spleen  thickened  and  somewhat  enlarged. 

Our  knowledge  of  chronic  suppurative  iniiltration  and  abscess 
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of  the  pancreas  is  veiy  limited.  Lientaud  has  collected  a  series 
ol  cases  from  the  earlier  literature,  but  it  is  not  very  clear 
whether  these  cases  were  acute  or  chronic.  Even  modern  litera- 
ture is  very  poor  in  i^eliable  cases.  Chronic  abscesses  of  the  pan- 
creas may  perforate  neighboring  cavities  (abdomen,  intestine,  etc.) 
or  dry  up  into  cliees}^  and,  later,  chalky  masses.  Chronic  peri- 
pancreatitic  suppurations,  spreading  from  surrounding  lymph- 
glands  and  following  the  course  of  the  connective  tissue,  may 
penetrate  into  the  interior  of  the  pancreas,  so  that  the  acini 
become  surrounded  by  pus  and  separated  from  the  stroma  (dis- 
secting suppuration).  Concretions  in  the  gland-ducts  may  give 
rise  to  suppurative  inflammation  in  their  neighborhood,  anal- 
ogous to  liver  abscesses  brought  about  by  gall-stones.  Collec- 
tions of  pus,  which  resemble  abscesses,  but  genetically  differ 
from  them,  may  result  from  closure  of  gland-ducts,  causing 
cysts,  the  contents  of  which  become  purulent. 

I  do  not  venture  to  decide  whether  chronic  parenchymatous 
pancreatitis  without  contemporaneous  interstitial  inflammation 
occurs  as  a  primary  or  as  a  secondary  condition.  But  I  have 
shown  in  the  case  of  the  drunkard's  pancreas  (p.  602)  that  such 
a  condition  does  obtain  in  connection  with  chronic  interstitial 
inflammation.  Nor  do  I  venture  to  decide  whether  or  not  many 
cases  of  caseous  degeneration  of  the  pancreas,  in  combination 
with  chronic  swelling  and  caseous  induration  of  the  abdominal 
lymph-glands,  in  scrofulous  and  tubercular  subjects,  ought  to  be 
classed  with  chronic  parenchymatous  pancreatitis  ;  perhaps  the 
case  by  Aran,  already  mentioned  (p.  578),  ought  to  be  classed 
here.  These  masses  soften,  and  may  perforate  neighboring  cavi- 
ties (omentum,  intestine,  etc.)  (phthisis  pancreatica). 

Symptomatology.— \i  is  utterly  impossible  to  give  anything 
like  a  summary  of  the  symptoms  which  characterize  the  various 
forms  of  chronic  pancreatitis.  Chronic  disease  spreading  idio- 
patliically  through  the  whole  gland,  in  the  majority  of  cases, 
either  remains  latent,  or  fails  to  give  rise  to  any  symptoms  char- 
acteristic of  its  presence.  This  is  especially  true  in  those  cases 
which  result  from  old-standing  venous  congestions,  where  the  dis- 
ease scarcely  ever  attains  such  a  degree  as  to  interfere  much  with 
the  secretory  function  of  the  gland.    And  even  in  the  cases  where 
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this  function  is  either  partially  or  entirely  destroyed,  or  where 
there  is  obstruction  to  the  outflow  of  the  secretion  into  the  intes- 
tine, there  is  frequently  an  absence  of  all  distinctive  symptoms, 
and  it  is  only  in  part  of  the  cases  that  even  single  symptoms  of 
.pancreas  disease — fatty  stools,  for  instance — are  met  with.  If, 
then,  we  consider  how  very  seldom  chronic  pancreatitis  occurs  as 
an  isolated  or  primary  disease,  but  rather  in  connection  with  or- 
ganic alterations  of  the  stomach,  duodenum,  peritoneum, liver,  etc., 
etc.,  we  shall  easily  conceive  how  great  are  the  diagnostic  diffi- 
culties, and  how  little  justified  we  are  in  attributing  emaciation, 
a  feeling  of  weight  or  pain  in  the  epigastrium,  pyrosis,  vomiting, 
increased  flow  of  saliva,  and  the  like,  to  disease  of  the  pancreas. 
The  presence,  however,  of  fatty  stools,  possibly  intercurrent 
mellituria,  epigastric  pain  of  a  neuralgic  character,  especially  an 
appreciable  and  deeply  seated  swelling  crosswise  in  the  epigas- 
trium, would  be  the  symptoms  on  which  the  diagnosis  of  a  chro- 
nic inflammatory  disease  of  the  pancreas  could  in  some  measure 
be  justifiably  founded.  It  frequently  happens  that  jaundice 
comes  on  in  the  course  of  chronic  pancreatitis,  and  Avhen  there  is 
no  disease  of  the  liver ;  it  is  then  due  either  to  the  enlarged  head 
of  the  pancreas  pressing  on  the  termination  of  the  ductus  chole- 
dochus,  or  to  obstruction  and  closure  consequent  on  contraction 
during  the  later  stages  of  the  disease  (p.  679).  If  the  pancreas 
press  on  the  vena  portse,  ascites  may  result ;  if  on  the  inferior 
cava,  oedema  of  the  legs  (Rigal) ;  and  if  on  the  duodenum,  we  may 
get  the  symptoms  of  intestinal  stenosis  (Nathan),  so  that  in  pres- 
ence of  such  symptoms,  by  no  means  characteristic  of  pancreas 
disease,  its  diagnosis  is  rendered  all  the  more  uncertain.  In  fact, 
if  the  disease  of  the  pancreas  have  been  latent  and  of  long  stand- 
ing, and  have  already  attained  a  certain  intensity,  and  then  pro- 
duce jaundice,  ascites,  or  intestinal  obstruction,  the  erroneous 
diagnosis  of  disease  of  liver  or  of  intestine  could  scarcely  be 
avoided. 

This  applies  also  to  the  partial  forms  of  chronic  pancreatitis. 
The  majority  of  these  cases  produce  either  indefinite  symptoms 
or  remain  absolutely  latent,  especially  if  the  head  of  the  gland 
happen  not  to  be  affected  ;  but  even  though  the  disease  be  situ- 
ated here,  its  position  renders  the  objective  proof  of  a  tumor 
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almost  impossible,  and  it  is  generally  at  tlio  autopsy  that  the 
nature  and  locality  of  the  disease  is  lirst  made  out.  The  pain, 
digestive  troubles,  vomiting,  etc.,  depend  on  implication  of 
neighboring  organs,  of  which  the  changes  in  the  pancreas  are 
either  the  cause  or  the  consequence.  Even  in  cases  characterized 
by  fatty  stools,  mellituria,  or  by  the  presence  of  a  tumor  in  the 
epigastrium,  when  the  diagnosis  of  pancreas  disease  would  be 
justified,  its  differentiation  from  cancer  would  again  present 
further  and  serious  difficulties.  What  we  have  to  say  concerning 
the  cause  of  chronic  pancreatitis,  will  be  inferred  from  the  pre- 
ceding description  of  its  various  forms.  It  is  impossible  at 
present  to  speak  with  any  degree  of  certainty  as  to  its  course 
and  duration,  owing  to  the  want  of  sufficiently  accurate  clinical 
records ;  but  doubtless  there  are  greater  differences  in  this  re- 
spect in  different  cases.  The  prognosis  would,  as  a  rule,  be  an 
unfavorable  one,  especially  in  the  later  stages  of  the  disease,  if 
we  judge  from  the  analogy  of  other  organs  in  a  state  of  chronic 
interstitial  inflammation.  It  is  just  possible  that  a  return  to  the 
normal  condition  is  possible  in  the  earlier  stages  ;  but  any  doubts 
on  this  point  are  justified  owing  to  the  difficulty  of  the  diagnosis ; 
the  cases  in  which  recovery  is  believed  to  have  taken  place  ipso 
facto  possess  but  little  worth. 

In  the  year  1859,  I  was  several  times  consulted  by  a  shop-keeper,  ret.  30  years, 
■who  had  hitherto  been  healthy,  and  though  active  had  yet  lived  a  very  regular  life. 
For  some  months,  and  without  any  apparent  cause,  he  had  been  subject  to  all  kinds 
of  dyspeptic  troubles,  especially  frequent  acid  eructations,  and  also  chronic  diar- 
rhoea. In  the  thin,  yellowish  gray  stools  might  be  seen,  in  considerable  quantity, 
lumps  large  and  small  of  tallowy  fat.  Especially  obvious  was  the  great  emaciation, 
which  had  rapidly  set  in  since  the  commencement  of  the  disease,  with  sunken  eyes 
and  an  earthy  cachectic  appearance.  There  was  no  jaundice,  no  pain  in  the  epi- 
gastrium, but  some  tenderness  on  pressure.  No  appreciable  tumor.  The  objective 
examination  of  the  chest  and  abdomen  gave  negative  results.  The  urine  was  free 
from  albumen;  unfortunately,  it  was  not  tested  for  sugar.  The  administration  of 
the  Elizabeth  water  (Homburg),  after  all  other  medicines  had  failed,  brought  about 
a  complete  and  permanent  recovery.  Had  we  here  really  to  do  with  disease  in  the 
pancreas?  possibly  with  a  chronic  pancreatitis  in  the  early  stages?  or  was  it  a 
chronic  gastric  catarrh  with  participation  of  the  duodenal  mucous  membrane,  by 
which  a  temporary  obstruction  in  the  canal  of  Wirsung  was  brought  about  at  the 
point  of  entrance  into  the  intestine,  and  so  retention  of  the  gland-secretion  ? 
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The  most  important  points  in  the  treatment  of  chronic  pan- 
creatitis may  be  inferred  from  what  has  already  been  said  (p.  58G 
et  seq.),  to  wliich  we  refer  the  reader,  in  order  to  avoid  repe- 
tition. 

Morbid  Growths  in  the  Pancreas  (Cancer,  Sarcoma,  and  Tubercle). 

Jloldefreund,  De  pancreatis  morbis.  Diss.  Hal.  1713. — Rahn,  Scinliosi  pancreatis 
diagnosis.  Diss.  Gotting.  1790. — Sclimacl-'pfeffer,  De  quibusdam  pancreatis 
morbis.  Diss.  Hal.  1814.— f7/-&a?i,  Hufeland's  Journal.  1830.  11.  Stiick.  S.  87. 
— Becourt,  Recherches  sur  le  pancreas.  Tlifese.  Strasbourg,  1330.  p.  58. — Reca- 
mie?',  Il6vue  medic.  1830. — Kopp,  Denkwiirdigkeiten  aus  der  iiiztliclien  Praxis. 

1.  Bd.  Frankfurt,  1830.  S.  232.  IV.  Bd.  1839  S.  293.— ^SwcAe,  De  scirrho  pan- 
creatis nonnuUa.  Diss.  Berol.  1834. — Dawidoff,  De  morbis  pancreatis  observ. 
quaedam.  Diss.  Dorpat,  1833. — Muehry,  Markschwammbildung  im  Pankreas. 
Casper's  Wochenschrift.  Nr.  10.  1835.  —  Gasper,  Eiuiges  Uber  den  Krebs  der 
Bauchspeicheldrliso.  Ebendas.  Nr.  28,  29.  ISdCy.—Bigshy,  Edinb.  Med.  and 
Surg.  Journ.  Nr.  124.  1835.  p.  93. — ^rmZer,  Die  Krankheiten  des  Unterleibes. 

2.  Bd.  Berlin,  1841.  S.  274:.—Schvpmann,  Hufeland's  Journal.  1841.  92.  Bd. 
S.  41. — Claessen,  Die  Krankheiten  der  Bauchspeicheldriise.  Koln,  1842.  S.  274. 
— Albers,  Einfaclier  Krebs  des  Pankreas.  Medic.  Correspondenzblatt  rhein.  und 
westfal.  Aerzte.  Nr.  8.  1843. — /ScAZesie?',  Zur  Lehrevom  Ski rrb us.  des  Pankreas. 
Med.  Zeitg.  des  Vereins  fiir  Heilkde.  in  Prcussen.  Nr.  10,  11.  ISAS.—Battershy, 
Dubl.  Journ.  of  Med.  Sc.  Vol.  XXV.  1844.  p.  219.— Williams,  Med.  Times 
and  Gaz.  Aug.  1852. — Koehler,  Die  Krebs-  und  Scheinkrebslirankbeiton  des 
Mensclieu.  Stuttgart,  1853.  S.  Z^Q.—Haldane,  Assoc.  Med.  Journ.  May,  1854. 
—BaHrum,  Ibid.  1855.— TFi'ZZz^Z;,  Prager  Vierteljahrsclirift.  l^^.—Frerichs, 
Klinik  der  Leberkrankheiten.  1.  Bd.  Braunschweig,  1858.  S.  146,  153.— Z>a 
Costa,  Cancer  of  Pancreas.  North  Americ.  Med.  Chir.  Review.  Sept.  1858.  p. 
883.  Schmidt's  Jahrb.  107.  Bd.  1860.  S.  37.— -E^.  Wagner,  Fall  von  primarem 
Paukreaskrebs.  Archiv  der  Heilkde.  11.  Bd.  1861.  S.  285.— 5<?sso«,  De  quelqucs 
faits  pathol.  pour  servir  ^  I'gtude  du  pancrgas.  Tlifese.  Paris,  \^^^.—B.oherU, 
Brit.  Med.  Journ.  Sept.  1865.— -4wc<'Ze«,  Etudes  sur  les  maladies  du  pancrCas. 
Paris,  \m^).—Boucaud,  Gaz.  des  hop.  Nr.  10.  1866.— ZM<?c^^e  and  Klels,  Virch. 
Archiv.  41.  Bd.  1867.  S.  ^.—FaxdicU,  Primiires  Sarcom  im  Kopf  des  Pankreas. 
Allgcm.  med.  Ccntralzeitung.  Nr.  90.  1868.— A'Ww,  llandbuch  der  pathol. 
Anat.  Berlin,  1870.  S.  539.— FeZ>&,  Philadelph.  Med.  Times.  II.  Dec.  1871.  p. 
2^.— Gross,  Ibid.  II.  June,  1872.  p.  d5i.—Luithle)),  Memoral)il.  a.  d.  arztl. 
Praxis.  XVII.  1872.  S.  dOd.—Bowditch,  Boston  Med.  and  Surg.  Journ.  July, 
1872.— Davidsohn,  Ueber  Krebs  der  Bauchspeicheldriise.  Dissert.  Berlin,  1872. 

Our  knowledge  of  growths  in  the  pancreas  is  almost  entirely 
confined  to  cancerous  formations,  and  which,  of  all  the  hetero- 
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plastL  cumoi-s  affecting  the  pancreas,  are  by  far  the  most  fre- 
quent. These  growths  possess  but  little  clinical  interest,  partly 
on  account  of  their  great  rarity  (sarcoma,  for  instance),  and 
partly  because  we  are  ignorant  of  any  symptoms  by  which  they 
may  be  distinguished. 

The  older  records  of  cancer  of  the  pancreas,  such  as  those  of 
Bonetus,  Lieutaud,  Heberden,  can  scarcely  serve  for  the  study 
of  this  disease,  as  many  of  the  cases  of  obviously  chronic  indura- 
tion are  wrongly  set  down  as  cancerous.  Later  research,  how- 
ever, has  established  that  not  only  is  cancer  the  most  frequent 
form  of  pancreatic  new  growths,  but  that  it  is  also  the  most 
frequent  form  of  primary  disease  of  this  organ.  It  generally 
appears  as  a  compact  scirrhus,  with  abundant  stroma  (Faser- 
krebs)  ;  less  frequently  as  soft  medullary  cancer.  E.  Wagner 
has  seen  a  case  of  cylindroma;  Luecke  and  Klebs,  a  case  of  gela- 
tinous cancer.  Nevertheless,  it  is  a  relatively  rare  disease,  espe- 
cially in  its  primary  forms,  and  it  is  a  secondary  and  metastatic 
growth  that  we  more  frequently  have  to  deal  with.  Willigk 
found  only  29  cases  in  467  post-mortems  on  cancerous  patients, 
and  Foerster  mentions  that  he  only  saw  6  cases  of  cancer  in  the 
pancreas,  and  all  as  secondary  growths,  in  639  autopsies  in  all 
kinds  of  disease.  As  undoubted  instances  of  primary  cancer,  we 
must  mention  the  published  cases  of  Muehry,  Albers,  Haldane, 
Webb,  Gross,  Luithlen,  Roberts,  E.  Wagner,  Bowditch,  David- 
sohn,  Williams,  and  Prerichs.  Primary  cancer  most  frequently 
begins  in  the  head,  seldom  in  the  body  or  tail  of  the  pancreas, 
and  appears  as  a  roundish,  knotty  swelling,  of  variable  size. 
From  the  original  focus  it  may  spread  through  the  entire  gland, 
<  onverting  it  into  a  more  or  less  uniformly  knotty,  uneven,  tuber- 
cnlated  swelling,  or  it  may  give  rise  to  separate,  small  tumors  in 
different  parts  of  the  gland.  According  to  Ancelet's  table,  of 
200  cases  of  cancer  of  the  pancreas,  including  both  the  primary 
and  the  secondary  forms,  the  growth  was  confined  to  the  head 
in  33  cases,  to  the  body  in  5,  to  the  tail  in  2,  and  in  88  cases  the 
entire  organ  was  implicated. 

Neighboring  organs  are  frequently  affected  by  the  pressure  of 
the  growing  tumor.  Thus  we  may  get  closure  of  the  duodenum 
or  of  the  pylorus,  with  consecutive  dilatation  of  the  stomach  ; 
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occasionally,  as  in  Rahn's  case,  the  cardiac  end  may  be  com- 
pressed. Petit '  relates  a  remarkable  case,  in  which  the  cancer- 
ous new  growth  so  pressed  the  stomach  against  the  anterior  wall 
of  the  abdomen  as  to  give  rise  to  symptoms  of  incarceration.  In 
Kecaniier's  case  the  infiltrated  tail-end  of  the  pancreas  com- 
pressed the  left  ureter,  and  so  caused  a  left  hydronephrosis. 
Should  a  cancerous  growth  in  the  head  of  the  pancreas  press 
upon  the  bile-duct,  jaundice  would  result ;  or  if  upon  the  pan- 
creatic duct,  the  secretion  would  be  retained,  with  dilatation  of 
the  ducts  (ranula),  and  not  unfrequently  with  the  simultaneous 
formation  of  concretions.  Sometimes  the  growth  presses  upon 
the  superior  mesenteric  artery  and  vein  (Williams),  or  on  the 
splenic  artery  and  vein  (Sandwith),  or  on  the  vena  portse  (causing 
ascites)  ;  more  frequently  on  the  inferior  cava  (giving  rise  to 
oedema  of  the  lower  extremities,  etc.).  In  rare  cases,  by  compress 
ing  the  aorta,  it  may  give  rise  to  epigastric  pulsation  and  a  blow- 
ing murmur,  as  in  cases  of  aneurism  of  the  abdominal  aorta. 

Primary  cancer  of  the  pancreas  frequently  attacks  contiguous 
structures  and  gives  rise  to  secondary  degeneration  ;  should  it 
spread  to  the  stomach,  duodenum,  bile-duct  and  gall-bladder, 
liver,  vertebrae,  kidneys,  supra-renal  capsules,  peritoneum,  or 
elsewhere,  we  may  have  the  most  varied  consequential  disturb- 
ances, either  from  stenosis  or  from  ulceration  of  the  new  growth 
within  the  ducts  or  the  organs  themselves,  so  that  it  becomes 
impossible,  even  in  the  dead  body,  to  demonstrate  with  any  cer- 
tainty the  original  starting-point  of  the  disease.  Ulceration  of 
the  new  growth  into  the  stomach  or  duodenum  may  give  rise  to 
hsematemesis  or  to  blood  in  the  stools,  just  in  the  same  way  that 
primary  cancer  might  do  (Muehry,  Albers,  Kopp).  Ulcerative  per- 
foration of  neighboring  blood-vessels  (vena  portae,  cava  inferior, 
art.  splenica,  art.  coronar.  ventric),  perforation  of  the  softening 
cancer  into  the  abdominal  cavity,  and  through  the  diaphragm 
even  into  the  pleural  cavity,  have  been  observed,  and  in  the  works 
of  Claessen  and  Ancelet  we  lliid  cases  and  statements  in  support 
of  these  possibilities.  In  Battersby's  case  of  primary  cancer  of 
the  pancreas  pressing  on  the  colon,  there  were  symptoms  of  ob- 
struction. 


'  Cited  by  Ancelet,  op.  cit.  p.  130. 
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Secondary  cancer  is  also  more  frequent  in  the  head  of  the  pan- 
creas than  elsewhere,  and  is  generally  due  to  propagation  from  a 
primary  growth  in  the  pylorus,  duodenum,  liver,  or  gall-bladder. 
More  rarely  the  growth  shows  itself  as  an  isolated,  circumscribed 
mass,  secondary  to  primary  cancer  in  some  distant  organ.  It 
might  also  possibly  be  the  expression  of  a  primary  general  car- 
cinosis. 

Caitses.— All  authors  thus  far  agree  that  cancer  of  the  pancreas 
is  more  frequent  in  men  than  in  women,  and  that  it  occurs  chiefly 
after  the  fortieth  year  of  life  ;  nevertheless  evidence  is  not  want- 
ing of  its  occurrence  at  an  earlier  period  of  life.  Of  37  cases  col- 
lected by  Da  Costa,  there  were  24  males  and  13  females,  and 
Ancelet  found  in  161  cases  that  102  were  males  and  59  females, 
and  that  the  disease  occurred  most  frequently  from  the  thirtieth 
to  the  sixtieth  year.  In  Bigsby's  statistics  of  28  cases,  16  were 
males  and  12  females  ;  of  the  men,  fourteen  were  forty  years  of 
age  and  upward,  and  of  the  women,  all  had  passed  the  fiftieth 
year  of  life.  Statistics  at  present  show  nothing  as  to  the  part 
played  by  hereditary  tendency  in  the  production  of  this  disease, 
and  except  as  to  age  and  sex  we  know  nothing  of  the  etiology  of 
primary  cancer  of  this  organ.  Neither  are  we  able  to  say  whether 
geographical  influences  or  peculiarities  in  habits,  food,  or  manner 
of  living  have  any  bearing  on  its  production,  nor  whether  trau- 
matic influences,  such  as  contusions,  concussions,  blows  in  the 
epigastrium,  as  indeed  is  conjectured  by  some,  are  in  any  way 
concerned  in  its  onset. 

jSymptomatologp. — The  symptoms  of  cancerous  disease  in  the 
pancreas  are  mainly  those  which  have  been  indicated  in  chronic 
affections  of  this  gland.  In  the  majority  of  cases,  the  symptoms 
point  to  a  more  or  less  deeply  seated  organic  lesion  of  one  or 
other  of  the  neighboring  organs  of  the  upper  belly,  such  as  their 
frequent  participation  in  pancreatic  affections  would  naturally 
lead  us  to  expect ;  hence,  we  may  get  indications  of  either  con- 
strictive disease  of  stomach  or  of  duodenum,  or  of  chronic  gastric 
^  catarrh,  or  of  progressive  liver  disease  with  or  without  jaundice. 
*Holmbaum  considers  watery  eructations  or  watery  vomitings, 
great  thirst  with  moist  tongue,  and  extreme  emaciation  as  especi- 
ally reliable  symptoms,  but  we  must  refer  the  reader  to  what  has 
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been  said  in  the  general  part  (p.  565  et  seq.)  as  to  the  diagnostic 
valne  of  these  symptoms.  Nor  can  we  agree  with  Claessen,  that 
vomiting  is  rarely  present  in  cancer  and  rarely  absent  in  chronic 
pancreatitis.  We  have  already  indicated  that  in  conseqnence 
either  of  pressure  on,  or  of  the  gradual  ingrowth  of  the  cancer- 
ous mass  into  surrounding  structures,  a  series  of  the  most  varied 
symptoms  may  ensue,  and  that  vomiting  as  a  result  of  stenosis 
of  pylorus  or  duodenum,  hsematemesis  or  blood  in  the  stools, 
ascites  and  anasarca  of  the  legs,  as  also  jaundice,  especially 
in  the  later  stages  of  the  disea^se,  are  frequent  occurrences. 
Da  Costa's  own  statistics  show  how  commonly  such  complica- 
tions are  present.  In  37  cases  of  cancer  of  the  pancreas,  vomit- 
ing, in  consequence  of  concomitant  disease  of  the  stomach,  was 
present  22  times,  jaundice  24  times,  dyspeptic  difficulties  25 
times,  dropsy  15  times,  either  as  anasarca  or  ascites.  Whether 
there  is  constipation  or  diarrhoea  depends  on  the  presence  or 
absence  of  complications  with  or  consecutive  changes  in  the  in- 
testinal mucous  membrane.  In  his  37  cases.  Da  Costa  found 
that  obstruction  occurred  19  times,  and  alternative  constipation 
and  diarrhoea  15  times.  Fatty  stools  were  observed  in  many 
cases,  but  although  they  were  attentively  looked  for  in  all  cases, 
they  were  frequently  absent. 

Pain  in  the  epigastrium  is  an  important  sign  in  the  diagnosis 
of  cancer  of  the  pancreas,  and  one  which  assumes  a  prominent 
position,  partly  on  account  of  the  frequency,  not  to  say  con- 
stancy, of  its  presence,  and  partly  on  account  of  its  severity  and 
obstinacy.  In  thirty-two  out  of  the  thirty-seven  cases,  Da  Costa 
found  it  was  mentioned  as  being  unusually  intense,  and  Claessen, 
after  a  careful  comparison  of  a  large  number  of  cases,  ascribed 
an  almost  diagnostic  importance  to  this  symptom.  The  pain  is 
almost  constant,  with  alternating  remissions  and  exacerbations, 
frequently  coming  on  in  paroxysms  and  lasting  even  several 
days  ;  they  are  of  a  decidedly  neuralgic  type,  and  suggest  impli- 
cation of  the  coeliac  plexus  (pressure,  neuritis,  or  cancerous  infil- 
tration, coeliac  neuralgia,  p.  581).  This  pain  may  possibly  de- 
pend on  a  chronic  inflammation  or  secondary  infiltration  of  the 
peritoneum.  The  patients  complain  sometimes  of  local  pain, 
deep  in  the  epigastrium,  sometimes  across  the  epigastrium,  run- 
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iiing  either  into  one  or  other  liypochondrium,  generally  the  right, 
or  shooting  toward  the  back,  or  the  sacrum,  or  the  shoulder; 
at  other  times,  the  pain  spreads  from  the  upper  belly  over  the 
entire  abdomen.  The  position  of  the  body  has  a  decidedly 
modifying  influence  on  the  pain,  and  sometimes  it  increases  so 
much  when  the  body  is  upright  that  the  patient  prefers  to  pre- 
serve a  flexed  position  forward. 

A  second  and  very  important  symptom  is  an  appreciable 
tumor.  This  is  more  frequent  in  cancer  than  in  chronic  inflam- 
mation, since  the  enlargement  of  the  gland  in  the  latter  affection 
would  not  easily  attain  the  same  extent  as  in  the  former  disease. 
But  the  perception  of  the  tumor,  even  in  cancer,  is  only  possible 
in  the  minority  of  cases.  Da  Costa  appreciated  it  in  only  thir- 
teen out  of  the  thirty-seven  cases,  and  in  fifteen  cases  anal^^zed 
by  Bigsby  swelling  was  appreciable  in  only  four  cases.  In  the 
majority  of  cases,  cancer  attacks  the  head  of  the  pancreas,  which 
lies  beneath  the  liver.  It  will,  therefore,  be  easily  understood 
why  tumors  are  so  difficult  to  get  at,  and  why  palpation,  if  at 
all  feasible,  only  becomes  so  in  the  later  stages,  when  the  disease 
has  spread  to  the  rest  of  the  organ,  and  when  it  has  attained  to 
a  very  considerable  size.  Occasionally  there  is  only  an  increased 
lesistance  and  a  brawny  induration  in  the  epigastric  region.  A 
])reliminary  evacuation  of  the  intestines  by  means  of  a  purgative 
or  clyster,  and  a  fasting  condition  of  the  stomach,  materially 
facilitate  the  perception  of  the  tumor,  the  examination  for  which 
should  be  made  in  the  knee-elbow  position,  or  under  chloroform, 
in  order  to  relax  the  abdominal  muscles.  The  size  of  the  tumor, 
its  hard,  nodular  surface,  the  possible  presence  of  enlarged  lym- 
phatic glands  in  the  neck,  would  materially  support  the  idea  of 
cancer.  Doubtless,  cancer  of  the  stomach,  of  the  liver,  or  of  the 
omentum,  might  likewise  give  rise  to  epigastric  tumors,  so  that 
one  is  here  open  to  many  sources  of  error. 

From  what  has  already  been  said,  it  will  be  seen  how  very 
uncertain  is  the  diagnosis  of  cancer  of  the  pancreas,  and  that  it  is 
only  by  the  combination  of  a  number  of  favorable  circumstances, 
and  with  the  help  of  the  method  of  exclusion,  that  a  correct 
diagnosis  of  this  disease  can  be  obtained.  We  should  be  justi- 
fied in  such  a  diagnosis  if,  in  a  patient  of  advanced  years,  we 
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found  a  markedly  cachectic  habit,  a  continuous  pain  in  the  epi- 
gastrium, with  an  appreciable  tumor  in  the  region  occupied  by 
the  pancreas,  and  when,  at  the  same  time,  there  were  sufficient 
grounds  for  excluding  the  existence  of  x)rimary  disease  of  the 
surrounding  abdominal  organs.  Tlie  supervention  of  fatty  stools 
or  of  mellituria  would  assist  in  the  diagnosis,  though  it  would 
fail  to  give  uny  absolute  certainty  to  it,  and,  while  the  size  of 
the  growth  would  be  of  service  in  the  differential  diagnosis  of 
chronic  pancreatitis,  its  consistence  and  irregular  surface  would 
distinguish  it  from  cj^stic  degeneration. 

The  duration  of  the  disease  cannot  possibly  be  stated,  since  it 
may  undoubtedly  begin  imperceptibly  and  remain  latent  for 
some  time.  The  special  histological  nature  of  the  new  growth, 
and  its  larger  or  smaller  blood-supply,  may,  in  some  measure, 
influence  its  course,  while  the  various  complications  (stenosis  of 
intestines,  jaundice,  hemorrhage,  etc.)  would  materially  affect  its 
duration.  From  Da  Costa's  tables  it  would  seem  that  the  symp- 
toms, when  once  pronounced,  seldom  lasted  more  than  one  year, 
while  in  some  cases  the  fatal  termination  occurred  within  a  few 
months. 

Sarcoma  of  the  pancreas  is  infinitely  rarer  than  cancer.  It  is 
just  probable  that  in  the  earlier  literature  of  this  subject  many 
of  the  cases  given  as  "  cancer  "  belonged  to  the  sarcomata  ;  but 
it  is  impossible  to  decide  this  now.  At  present  we  are  acquainted 
with  only  one  single  reliable  case  of  primary  sarcoma  of  the 
pancreas  ;  it  is  described  by  Paulicki,  and  was  found  to  be  of  the 
small-celled  variety;  it  was  taken  from  the  body  of  a  j^oung 
man,  who  had  died  of  pulmonary  and  intestinal  phthisis  ;  it  had 
not  given  rise  to  any  noticeable  symptoms  during  life.  Sarcoma 
may,  no  doubt,  occur  as  a  secondary  affection,  but,  nevertheless, 
I  have  not  been  able  to  find  any  well-authenticated  case  of  this 
disease  on  record.  The  differential  diagnosis  of  sarcoma  and 
cancer  is  not  possible,  and  what  we  have  said  for  the  one  will 
probably  hold  good  for  the  other. 

Tubercle  of  the  pancreas  is  very  rare  ;  when  it  does  occur,  it 
usually  presents  itself  in  the  form  of  a  more  or  less  cheesy 
nodule,  together  with  chronic  tuberculosis  and  phthisis  of  the 
lung  and  intestine.    That,  however,  which  is  generally  described 
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as  tubercle  seems  rather  to  be  of  the  nature  of  chronic  caseous 
inflammation.  As  to  the  participation  of  the  pancreas  in  general 
acute  miliary  tuberculosis,  Klebs  denies  it,  and  seems  never  to 
liave  seen  miliary  tubercles  in  the  pancreas  in  this  affection ; 
still,  the  statement  requires  confirmation.  It  is  by  no  means 
necessary  that  tubercle  in  the  pancreas  should  produce  any  defi- 
nite symptoms,  and  hence  its  diagnosis  during  life  is  scarcely 
possible. 

The  treatment  of  these  new  growths,  especially  of  cancer, 
must  mainly  be  directed  towards  the  symptoms  it  produces,  and 
dietetic.  The  relief  of  the  pain  by  narcotics,  internally  and 
liypodermically,  keeping  up  the  strength  also,  and  so  postponing 
as  long  as  possible  the  fatal  marasmus,  must  be  the  physician's 
chief  aim.  The  daily  administration  of  a  calf's  pancreas  is  well 
worthy  a  trial. 


Cysts  of  the  Pancreas. 
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-1.  StoerJc,  Annus  medicus.  Vindobon.  1760.  p.  245. — Becourt,  Rechercbes  sur  le 
pancreas.  Th&se.  Strasbourg,  1830.  p.  56. — Engel,  Oesterreich.  med.  Jahr- 
biicher.  23.  u.  24,  Bd.  S.  184=1.— GruveUhier,  Traitg  d'Anat.  pathol.  Tom.  III. 
Paris,  1856.  p.  365. — Rirsons,  Brit  Med.  Journ.  June,  :857. — Hoppe,  Vircli. 
Arch.  XI.  1857.  S.  Gould,  Anat.  Museum  of  the  Boston  Soc.  Boston, 

1847.  p.  114.—Kloh,  Oesterreich.  Zeitschr.  fiir  prakt.  Heilkde.  VI.  33.  Bd. 
l^QQ.—Rohitansky,  Lehrbuch  der  pathol.  Anat.  3.  Bd.  1861.  S.  ZlZ.—  Virchoio, 
Wurzburger  Verhandlungen.  II.  Bd.  1852.  S.  53.  III.  Bd.  1852.  S.  368.— Die 
krankhaften  Geschwulste.  I.  1863.  S.  21Q.—RecUinghausen,  Virch.  Arch.  30. 
Bd.  1864.  S.  ZQO.—  Wyss,  Ebendas.  36.  Bd.  1866.  S.  i^4..—Peppei%  Centralblatt 
fiir  die  med.  Wissensch.  1871.  S.  156.-0.  Hjelt,  Schmidt's  Jalirbiicher.  157. 
Bd.  1873.  S.  132.— Cw7-/ioMJ,  Transact,  of  the  pathol.  Soc.  XXIV.  1873.— 
Klebs,  llandbuch  der  pathol.  Anat.  Berlin,  1870.  S.  547. 

Cysts  in  the  pancreas  generally  result  from  retention  of  its 
secretion,  and  subsequent  dilatation  of  the  excreting  ducts  ;  they 
belong  exclusively  to  the  class  of  retention-cysts.  They  have 
seldom  any  other  cause,  though  occasionally  they  result  from 
hemorrhagic  causes  (hemorrhagic  cysts).  Concerning  tliese  lat- 
ter, the  most  important  points  will  be  considered  in  the  next 
paragraph.  If  the  chief  duct  should  be  closed  either  at  or  near 
its  termination  in  the  duodenum,  then  we  get  dilatation  of  the 
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duct  in  its  entire  length,  and  in  its  branches,  and  either  an  irreg- 
ularly sliaped  mass,  not  unlilce  a  buncli  of  currants,  results,  or  ^ 
more  uniformly  rounded  cyst,  of  the  size  of  a  fist,  of  a  child's 
head,  or  even  larger  (Becourt's  case)  ;  or,  in  consequence  of 
unequal  dilatation  of  the  branch  ducts,  there  may  be  several 
larger  or  smaller  cysts  projecting  prominently  from  the  outer 
surface  of  the  gland  (Wyss'  case).  Virchow  has  given  the  name 
"  ranula  pancreatica"  to  all  these  and  similar  dilatations  of 
gland-ducts  leading  on  to  the  formation  of  cysts. 

The  surrounding  gland-parenchyma  may  atrophy,  from  the 
increasing  size  of  the  cysts,  or  the  walls  of  the  cyst  become 
thickened,  and  then  gradually  encroach  on  the  gland-substance, 
through  chronic  interstitial  growth  and  induration  of  the  connec- 
tive tissue.  In  this  way,  the  entire  gland-structure,  even  to  its 
last  acinus,  may  be  completely  destroyed.  It  is  only  in  the 
smaller  and  recent  cysts  that  the  contents  correspond,  or  nearly 
so,  with  the  normal  secretion.  Later  on,  in  old  or  large  cysts, 
albuminoid  or  purulent  degeneration  not  unfrequently  takes 
place,  or  hemorrhage  may  occur,  so  that  the  contents  assume  a 
bright-red  or  chocolate-colored  appearance  (haematoma  of  the 
pancreas).  Pepper  has  found  numerous  crystals  of  hsematoidin 
in  such  a  cyst.  Hoppe,  in  a  case  described  by  himself,  found  the 
contents  of  a  cyst  to  contain  0.12  per  cent,  of  urea.  Sometimes 
in  old  cysts  concretions  are  deposited,  which  consist  almost 
entirely  of  earthy  salts— and,  for  the  most  part,  combinations  oi". 
lime. 

The  causes  of  retention  of  the  secretions  are  manifold,  some- 
times within,  sometimes  without  the  gland.  It  may  be  due  to  the 
formation  of  calculi  in  the  duct  of  Wirsung  (Gould  and  Reck- 
linghausen's cases);  or  to  interstitial  inflammation  and  hyper- 
plasia of  the  connective  tissue  (Pepper's  and  Hjelt's  cases);  or 
to  new  growths  in  the  head  of  the  gland  ;  or  to  catarrlial  closure 
of  the  excretory  duct  at  its  entrance  into  the  duodenum  (Cur- 
now's  case).  Among  the  outside  causes  must  first  be  mentioned 
peripancreatitic  indurations  and  adhesions,  especially  in  the 
neighborhood  of  the  head  of  the  gland  (Hoppe' s  case);  then 
gall-stones  in  the  ductus  clioledochus,  pressing  upon  Wirsung's 
duct  (Engel's  case) ;  and  also  benign  or  malignant  tumors,  large 
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lymph-glands,  and  the  like.  In  a  case  related  by  Virchow  it  was 
a  villous  tumor  in  the  duodenum,  and  in  a  case  which  I  liave 
already  related  (p.  601)  it  was  an  annular  cancer  of  the  duo- 
denum, which,  by  closing  the  duct,  had  so  given  rise  to  a  reten- 
tion of  the  secretion.  Rarely  could  a  displacement  of  the  pan- 
creas be  expected,  such  as  was  the  cause  of  retention  in  a  case 
related  by  Engel,  who  found,  in  a  woman  jet.  60  years,  that  the 
tail  of  the  pancreas  formed  a  right  angle  upwards  with  the  main 
duct  of  the  gland. 

The  closure  of  the  smaller  branch  ducts  is  mostly  due  to  local- 
ized interstitial  inflammatory  thickening,  giving  rise  to  multiple, 
small,  vesicular-like  cysts,  which  may  be  found  either  in  the 
substance  of  the  gland  or  on  its  surface — the  main  duct  being  the 
while  quite  patent.  Sometimes  this  closure  of  the  small  ducts 
may  be  due  to  catarrhal  swelling  of  the  lining  membrane,  or  to  a 
collection  of  stringy  catarrhal  secretion.  The  contents  of  these 
small  cysts,  which  generall}^  occur  in  groups,  are  sometimes  bright 
and  clear,  sometimes  opaque,  yellowish,  thickened,  and  mixed 
with  fat-globules  and  cretaceous  material  similar  to  small  ab- 
scesses, for  which  they  may  easily  be  mistaken.  Klebs  has  de- 
scribed these  changes  as  "acne  pancreatica."  We  may  here 
mention  the  case,  described  by  Virchow,  of  a  syphilitic  woman, 
who  had  a  gall-bladder  fistula  opening  into  the  colon,  and  whose 
pancreas,  enlarged  and  indurated,  was  covered  with  a  light  green, 
fatty  substance,  in  small  spots  or  nodules,  which  also  spread  into 
the  substance  of  the  gland.  The  duct  of  Wirsung  was  somewhat 
distended,  and  its  branches  were  filled  with  a  semi-liquid  mate- 
rial, which,  in  addition  to  pus-elements,  was  found  to  contain  a 
number  of  light  albuminoid  particles  of  hardened  protein  ;  the 
walls  of  the  ducts  were  yellow,  infiltrated  with  fat,  and  in  places 
eroded.  The  small  white  spots  found  on  cutting  into  the  thick- 
ened connective  tissue,  in  cases  of  chronic  pancreatitis,  which 
result  from  obstruction  in  the  vena  portfB,  as  described  b}^  Klob, 
and  fr  om  which  molecules  of  chalk  or  tufts  of  fat-crystals  can  be 
expressed,  seem  to  belong  to  the  class  of  retention -cysts,  with 
tliickening  and  alteration  of  the  contents. 

The  diagnosis  of  cysts  in  the  pancreas  will  naturally  be  possi- 
ble only  in  cases  where  the  swelling  has  attained  very  consider- 
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able  proportions.  The  chief  point  in  favor  of  such  a  diagnosis 
would  be  the  presence  of  a  round  or  oval  smooth-surfaced  tumor, 
in  which  fluctuation  could  be  appreciated,  deeply  situated  and  in 
the  region  of  the  pancreas.  The  small  amount  or  entire  absence 
of  epigastric  pain  should  be  looked  upon  as  excluding  cancer, 
while  the  want  of  the  cancerous  cachexia  and  of  extreme  emacia- 
tion would  confirm  this  view.  The  supervention  or  occurrence  of 
fatty  stools  or  of  mellituria  would  assist  in  the  diagnosis.  Reck- 
linghausen's two  cases  of  "ranula"  of  the  pancreas  occurred  in 
diabetic  patients.  If  the  tumor  received  any  pulsatile  movement 
from  the  aorta,  an  aneurism  of  the  latter  might  easily  be  sus- 
pected. Our  literature,  indeed,  contains  a  number  of  cases  in 
which  perception  of  even  large  cysts  by  palpation  was  not  possi- 
ble during  life — cases,  therefore,  in  which  a  diagnosis  was  not 
arrived  at.  If  jaundice,  from  pressure  on  the  gall-duct,  or  if 
pressure  on  the  neighboring  blood-vessels — which  may  occur  just 
as  in  cases  of  cancer  (p.  610) — or  if  peritonitis  supervene,  and  so 
complicate  the  case,  more  especially  when  there  are  no  symptoms 
to  point  specially  to  the  pancreas,  it  would  be  utterly  impossible 
to  avoid  an  error  in  diagnosis.  Large  cysts  sometimes  open  into 
the  stomach  or  duodenum,  and  cause  death  in  this  way.  This  oc- 
curred in  the  case  of  a  man — a  drunkard,  set.  45  years — the  sub- 
ject of  cirrhosis  of  the  liver,  whose  death  was  caused  by  the  burst- 
ing of  hemorrhagic  cysts  of  the  pancreas  into  the  duodenum,  the 
symptoms  being  hematemesis  and  blood  in  the  stools  (Pepper). 

The  treatment  must  be  of  the  symptoms  as  they  arise,  and  by 
diet,  with  special  attention  to  the  points  already  alluded  to  (p. 
686  et  seq.). 

Concretions  in  the  Pancreas, 

Lieutaud,  Histor.  anat.  med.  1.  Longosal.  1786.  p.  87  u.  Zl^.—Cmchy,  Lond.  Med. 
Journ.  1788.  Sammlung  auserlesener  Abliandlgen.  13.  Bd.  Leipzig,  1789.  S. 
112.— Portal,  Cours  d'Anat.  med.  Tom.  V.  Paris,  l^OZ.—Miotson,  Med.  Chir. 
Transact.  Vol.  XVIH.  London,  1833.  p.  67.—Bigsl>y,  Ediub.  Med.  Journ.  Nr. 
124.  1835.— 5c7mi?ma?i?i,  Huf eland's  Journal.  92.  Bd.  1841.  S.  41.— ^»MOes- 
terreich.  med.  Jahrbiicher.  ISU  —Becotirt,  Recherclies  sur  le  pancrCas.  ThSse. 
Sfcrasb.  1830.  p.  6Q.  —  Glaesse?i,  a.  a.  O.  S.  l7S.—  Oould,  Anat.  Museum  of  the  Bos- 
ton Soc.  Boston,  1847.  p.  lU.— Virchoto,  Verhandluugen  der  med.  physik.  Go- 
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fiellschaft  zu  Wttrzburg.  II.  1852.  S.  53.  III.  1852.  S.  ?,m.— Henry,  Journ.  dc 
chimie  mCd.  Mai,  1855.— Fauconjieau-Dufrestie,  TraitC  de  I'afEection  calculeuse 
du  foie  et  du  pancrCas.  Paris,  1851.  p.  ^9>%.—RecUinghm8en,  Virch.  Arch.  30. 
Bd.  1864.  S.  %%0.—Ancelet,  Loc.  cit.  p.  ST.—Klela,  a.  a.  O.  S.  5U.—Curnow, 
Transact,  of  the  Pathol.  Soc.  XXIV.  1873. 

Calculi  in  the  excretory  ducts  of  the  pancreas  are  much  rarer 
than  in  the  ducts  of  the  salivar}^  glands ;  they  result  in  both 
cases  from  the  precipitation  of  the  inorganic  constituents  of  the 
secretions.  They  are  generally  found  in  the  chief  duct — the 
canal  of  Wirsung — more  rarely  in  the  branch  ducts  also  ;  they 
are  sometimes  embedded  and  encysted  in  one  of  the  smaller 
branches  of  the  duct,  and  then  seem  as  if  they  were  formed  in 
the  substance  of  the  gland  itself.  Their  color  is  mostly  white  or 
grayish  white  ;  sometimes  dark,  or  even  blackish  ;  they  are  round 
or  oval  in  shape,  and  very  rarely  branched  ;  the  surface  may  be 
either  smooth  or  rough.  Their  size  is  equally  uncertain,  and 
may  vary  from  the  finest  dust-like  formations  to  the  size  of  a 
hazel-nut.  They  may  possibly  attain  to  even  a  greater  size,  as, 
for  instance,  in  Schupmann's  case,  where  a  calculus,  weighing 
200  grains,  and  measuring  one  and  a  half  Paris  inches  long,  and 
from  five  to  six  Paris  lines  in  diameter,  having  a  crystalline  sur- 
face, with  processes  running  into  the  smaller  ducts,  was  found  in 
the  left  extremity  of  Wirsung' s  canal.  There  may  be  either  a 
single  calculus  or  several,  and  even  as  many  as  twelve  or  more 
(Portal) ;  in  fact,  the  entire  duct,  and  even  its  smallest  branches, 
may  be  found  full  of  small  calculi  (EUiotson,  Curnow). 

As  to  their  chemical  composition,  like  salivary  calculi,  they 
are  found  to  consist  chiefly  of  carbonate  or  phosphate  of  lime,  or 
of  a  combination  of  the  two. 

Henry  has  described  a  peculiar  concretion,  which  was  found 
in  the  pancreas  of  a  man  who  had  died  of  cancer  of  the  stomach. 
It  was  about  the  size  of  a  walnut,  roundish  and  hard,  and  was 
covered  by  a  thick  membrane  ;  the  interior  presented  several 
cavities,  which  were  occupied  partly  with  a  white,  milk-like  fluid, 
partly  with  a  chalky  powder  and  with  small  yellow  calculi,  com- 
posed of  phosphate  of  lime,  mixed  with  a  small  quantity  of 
organic  matter.  The  exterior  was  coated  with  a  mixture  of  phos- 
phate and  carbonate  of  lime.    It  is  probable  that  this  peculiar 
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formation  was  the  result  of  dilated  ducts  becoming  encrusted, 
and  that  a  simultaneous  deposition  of  independent  concretions 
took  place  within  them. 

Virchow  describes  small,  microscopical,  concentrically  striped 
concretions,  which  he  has  found  on  two  occasions  in  the  pancre- 
atic duct,  consisting  of  insoluble,  solidified  protein  substances. 

These  solid  concretions  are  most  likely  to  occur  in  cases  where 
the  outflow  of  the  pancreatic  juice  is  interfered  with — in  reten- 
tion-cj^sts  therefore.  But  it  also  seems  probable,  without  any 
pre-existing  cysts,  that  a  catarrhal  condition  of  the  ducts  may 
give  rise  to  the  concretions  ;  and  that  they  may  also  result  from 
anomalies  in  the  chemical  composition  of  the  seci-etion  ;  and  that 
these  may  then  give  rise  to  ranula  by  pressing  on  some  of  the 
ducts  in  their  vicinity.  In  Recklinghausen's  case  a  sac  as  large 
as  a  child' s  head  had  formed  in  this  way,  and  in  Gould' s  case, 
owing  to  plugging  of  the  canal  of  Wirsung  hy  a  calculus  at  its 
point  of  entrance  into  the  duodenum,  a  retention-cyst  developed, 
which  became  so  large  that  it  could  be  distinctl37^  felt  through 
the  abdominal  wall. 

The  presence  of  a  fixed  calculus  may  give  rise  to  chronic 
interstitial  inflammation  or  to  induration,  wasting,  and  atroph}" 
of  the  gland-parenchyma,  and  this  may  spread  even  to  the  entire 
gland  (Engel,  Elliotson,  Curnow),  or  to  acute  irritation  of  sur- 
rounding structures,  or  to  purulent  inflammation  (calculous  ab- 
scesses). Portal's  case  deserves  especial  mention;  his  patient 
had  suddenly  died  with  symptoms  of  an  aortic  aneurism,  and  it 
was  found  that  the  pancreas,  which  contained  twelve  calculi, 
had  so  compressed  the  aorta  against  the  vertebral  column,  that 
there  was  aneurismal  dilatation  above  the  seat  of  compression, 
while  below  it  the  aorta  was  narrowed  and  contracted  to  such  a 
degree  as  hardly  to  admit  the  little  finger.  Together  with  cal- 
culous formations,  there  is  sometimes  associated  a  cancer  of  the 
pancreas  (Schupmann)  or  cancer  of  neighboring  organs,  of  the 
stomach,  for  instance  (Henry). 

The  diagnosis  of  calculi  is  impossible.  They  mostly  remain 
latent,  having  been  found  over  and  over  again  in  the  excretory 
ducts,  in  cases  where  their  presence  during  life  had  never  even 
been  suspected.    If,  however,  there  should  be  any  symptom?^. 
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they  are  mostly  the  result  of  complications,  or  of  the  consecutive 
disturbance  which  the  calculi  give  rise  to.  Tliey  are  tlie  for- 
mation of  cysts,  clu'onic  pancreatitis,  or  peripancreatitis,  condi- 
tions which  have  already  been  described.  In  a  series  of  cases, 
in  which  calculi  were  found  in  the  pancreas  after  death,  tliere 
had  been  mellituria,  and  in  some  cases  also  fatty  stools.  If  the 
calculus  be  arrested  just  where  Wirsung's  duct  enters  the  duo- 
denum, it  may  at  the  same  time  press  on  the  ductus  choledoclius 
and  so  cause  jaundice  (Gould). 

Whether  pancreatic  calculi  maybe  passed  into  the  duodenum 
during  a  paroxysm  of  pain,  and  thus  pass  away  with  the  faeces, 
in  other  words,  whether  "pancreatic  stone  colic,"  analogous  to 
a  bile-stone  colic,  ever  occurs,  is  not  proved  by  any  direct  obser- 
vations, though  it  seems  far  from  improbable  that  such  is  the 
case.  It  would  be  impossible  almost  to  differentiate  biliary  colic, 
because  the  stone  in  its  passage  through  the  last  part  of  Wir- 
sung's duct  would  probably  close  the  pars  duodenalis  of  the 
ductus  choledoclius,  and  so  give  rise  to  jaundice. 

The  treatment  will  depend  on  the  symptoms  which  arise,  and 
for  this  we  refer  the  reader  to  what  has  been  said  in  the  chapters 
on  Cysts  and  Chronic  Inflammation  of  the  Pancreas. 


Hemorrhages  into  the  Pancreas. 

A.  Stoei%  Annus  medic.  Vindobon.  1760.  p.  245.— PortoZ,  Cours  d'anat.  m6d. 
Tom.  V.  Paris,  1803.  p.  353.— ifoope?-,  Arch,  of  Med.  II.  18G1.  p.  282.— Klob, 
Oesterr.  Zeitschr.  fiir  prakt.  Heilkde.  VI.  33.  Bd.  ISQO.—Klebs,  a.  a.  O.  S. 
549,  555. — Zenker,  Tagblatt  der  47.  Versammlung  deutscher  Naturforscher  uud 
Aerzte  in  Breslau,  1874.  S.  211. 

Hemorrhagic  processes  in  the  pancreas  are  mostly  due  to  pas- 
sive hyperemia,  the  result  of  organic  disease  in  the  lungs,  heart, 
or  liver,  and  then  most  frequently  coexist  with  the  chronic  in- 
flammatory changes  which  result  under  such  etiological  condi- 
tions (p.  600).  The  hemorrhagic  spots  are  scattered  through  the 
actively  growing  connective  tissue,  which  later  on  form  round  or 
oval  pigmented  masses,  or  spaces  containing  a  colored  serosity, 
and  surrounded  by  thickened  rust-colored  irregular  walls  (Klob). 
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Large  liemorrliagic  masses  may  occur  in  the  pancreas  under 
other  circumstances,  perhaps  in  connection  with  pre-existino- 
changes  in  the  vascular  system.  These  so-called  apoplectic  cysts 
which  result  from  such  hemorrhages,  in  view  of  their  nature  and 
cause,  ought  naturally  to  be  distinguished  from  pre-existing 
retention-cysts,  into  which  hemorrhage  has  taken  place.  The  fre- 
quently quoted  case  of  Stoerk's  probably  belongs  to  this  cate- 
gory. A  woman  aged  twenty-eight  years,  otherwise  healthy,  was 
taken  with  violent  vomiting  during  the  catamenial  period  ;  the 
catamenia  ceased,  and  a  pulsating  tumor  appeared  in  the  epi- 
gastrium ;  there  were  fainting  fits,  palpitation,  cold  extremities, 
with  a  feeling  of  great  distress.  When  the  tumor  had  existed 
three  and  a  half  months,  the  violent  bilious  vomiting  and  diar- 
rhoea recurred,  and  death  from  exhaustion  resulted.  At  the  au- 
topsy the  pancreas,  weighing  thirteen  pounds,  was  found  con- 
verted into  a  large  sac  containing  blood,  partially  encysted.  This 
hemorrhage  came  from  a  ruptured  blood-vessel,  which  could  be 
traced  into  the  middle  of  the  pancreas. 

Especial  clinical  importance  seems  due  to  the  hemorrhagic 
processes — which  must  be  distinguished  from  those  just  de- 
scribed— in  which  the  entire  pancreas  takes  on  a  hemorrhagic 
condition,  without  any  interstitial  inflammatory  changes  or  gross 
alterations  being  appreciable  in  the  vascular  system.  According 
to  Klebs,  who  recently  drew  attention  to  the  subject,  the  whole 
gland  is  of  a  dark-red  or  violet  color,  the  meshes  of  the  intersti- 
tial tissue  are  filled  with  fresh  or  with  altered  blood,  and  the 
acini  are  tinged  of  a  dead  gray  color,  or  with  diffused  blood-pig- 
ment. The  hemorrhage  may  spread  around  the  gland,  more 
especially  into  the  retroperitoneal  connective  tissue.  Later  on, 
the  gland  becomes  soft  and  squashy ;  the  serous  covering  of  its 
anterior  surface  sloughs,  and  masses  of  broken-down  gland-sub- 
stance get  into  the  peritoneal  cavity.  Death  sometimes  occurs 
very  suddenly  in  these  cases,  so  that  at  times  the  peritoneum 
does  not  present  any  secondary  changes  at  all.  Klebs  mentions 
a  case,  of  which  he  himself  made  an  autops}^,  and  where  the 
sudden  death  could  be  ascribed  to  nothing  else  but  the  hemor- 
rhage into  the  pancreas.  It  is  doubtful  whether  an  older  case 
described  by  Portal  can  be  classed  with  these. 
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Zenker  has  recently  reported  three  cases  of  pancreas  hemor- 
rhage, on  account  of  its  very  puzzling  nature  and  cause,  in  which 
death  occurred  very  suddenly,  and  where  the  post-mortem  ex- 
amination revealed  nothing  else  to  account  for  death.  The  first 
case  occurred  in  a  man  aged  forty-eight  years,  rather  corpulent, 
who  in  the  midst  of  perfect  health  awoke  one  morning  with  a  feel- 
ing of  malaise  and  inclination  to  vomit,  and  after  a  few  minutes 
fell  down  dead.  At  the  autopsy  an  extensive  hemorrhagic  infiltra- 
tion was  found  in  and  around  the  pancreas,  with  effusion  of  blood 
into  the  duodenum.  The  microscopic  examination  showed  the 
pancreas  to  be  undergoing  fatty  degeneration,  so  that  scarcely  a 
single  acinus  remained.  The  second  case  was  that  of  a  man 
twenty-eight  years  of  age,  also  rather  corpulent,  who  suffered 
from  epilepsy,  but  was  otherwise  healthy.  This  man  was  one 
day  picked  up  dead  in  a  wood,  in  which  one  hour  previously  he 
had  been  seen  at  work.  In  this  case  also  the  most  noticeable 
change  was  extensive  hemorrhage  into  the  pancreas  with  fatty 
degeneration  of  its  tissue.  There  were  no  traces  of  violence  any- 
where about  the  body.  The  third  case  was  that  of  a  very  corpu- 
lent man — a  drunkard — who  was  drowned.  The  evidence  showed 
that  this  man,  while  standing  near  the  water,  was  overtaken  by 
sudden  death,  and  fell  into  the  water  while  in  the  act  of  dying. 
The  autopsy  showed  a  similar  hemorrhagic  infiltration  of  the 
pancreas  with  fatty  degeneration  as  in  the  first  two  cases  ;  there 
was  likewise  effusion  of  blood  into  the  duodenum.  Perhaps,  in 
all  these  cases,  there  was  fatty  degeneration  of  the  pancreas, 
accompanied  by  fatty  changes  in  the  blood-vessels,  which  was 
the  cause  of  these  hemorrhages. 

Zenker  very  justly  points  out  that  in  these  and  analogous 
cases,  the  hemorrhage,  on  account  of  its  very  limited  amount, 
cannot  be  the  cause  of  the  sudden  death,  and  believes  that  for 
its  real  explanation  we  must  think  of  nerve  influences.  In  con- 
nection with  this  point,  Zenker  lays  stress  on  the  great  venous 
hyper^emia  of  the  semilunar  ganglion,  with  perfect  integrity  of 
tlie  nerve-cells  and  nerve-fibres,  which  was  found  in  the  second 
and  third  cases,  and  reminds  us  of  Goltz's  well-known  "  tap- 
})ing  experiment"  (Klopfversuch),  through  which,  by  means  of 
repeated  tapping  on  the  abdomen  of  a  frog,  diastolic  arrest  of 
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the  heart  can  be  produced.  But  even  if  the  heart  was  found 
flaccid  in  Zenker' s  second  case,  it  does  not  seem  to  me  to  prove 
that  the  ' '  tapping  experiment ' '  in  any  way  explains  the  sud- 
den death  in  cases  of  hemorrhage  into  the  pancreas,  because 
the  very  dilatation  and  overfilling  of  the  collective  abdominal 
vessels,  which  Goltz  constantly  found  in  these  experiments 
as  a  sign  of  paralysis  of  the  nervi  splanchnici,  and  considered 
as  explanatory  of  his  experiment,  are  not  even  mentioned  in 
Zenker's  cases,  and  may  have  been  altogether  absent.  We 
shall  be  better  justified  in  ascribing  this  apoplectic  form  of  death 
to  pressure  on  the  semilunar  ganglion  and  solar  plexus,  brought 
about  by  the  sudden  swelling  out  of  the  pancreas  by  hemor- 
rhage and  consequent  reflex  disturbance  of  the  heart's  move- 
ments (reflex  paralysis),  which  would  remind  the  reader  of  the 
cases  which  have  from  time  to  time  been  published  of  sudden, 
even  fatal,  collapse  in  different  diseases  of  the  pancreas,  in 
explanation  of  which  I  have  drawn  attention  to  the  great  sym- 
pathetic ganglia  of  the  abdomen  (pp.  581  and  595). 

Cases  such  as  those  related  by  Zenker  certainly  merit  great 
attention,  and  it  must  be  an  object  with  future  workers  to  in- 
crease the  statistical  material  by  an  addition  of  fresh  cases  bear- 
ing on  this  point.  Probably,  however,  we  are  already  justified  in 
accepting  the  possibility  of  an  apoplexia  abdominalis  pancreatica. 

The  diagnosis  of  hemorrhage  into  the  pancreas  is  at  present 
impossible,  and  consequently  nothing  can  be  said  regarding  its 

treatment.  LEEDS  <^WES7-RID ING 

MEDICO-CHIRURCICAL  SOCIETY 
Fatty  and  Amyloid  Diseases  of  the  Pancreas. 

Bkoitrt,  Loc.  cit.  p.  SO.—Hcmd/iekl  Jones,  Med.  Chir.  Transact.  XXX"Sr[IL  1855. 
p.  195.— Maier,  Archiv  der  Heilkdc.  VI.  1865.  S.  IQ^.—FricdreiclK 
Virch.  Arch.  XI.  1857.  S.  389.— Lehrbuch  der  patliol.  Anat.  III. 
1861.  S.  313,  ZQ^.—Klebs,  a.  a.  O.  S.  536. 

A.  Fatty  Disease. 

Two  forms  can  be  distinguished,  lipomatosis  and  fatty  de- 
generation. They  may  occur  either  separately  or  in  combination. 
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In  lipomatosis  of  the  pancreas  we  have  to  do  with  a  new 
growth  of  fat-tissue,  proceeding  from  the  inter-acinous  connective 
tissue,  and  from  the  pre-existing  fat-tissue,  which  is  normally- 
found  in  the  gland.  Occasionally  an  adipose  tissue,  wliich  sur- 
rounds the  gland,  grows  into  it,  and  spreads  through  it  in  various 
degrees.  In  these  cases  yellowish  bands  and  islets  of  fat-tissue 
can  be  seen  among  the  acini,  the  continuous  growth  of  which 
gradually  leads  to  atrophy  and  even  disappearance  of  the  gland- 
cells  of  the  acini.  In  the  latest  stages  the  whole  organ  is  changed 
into  yellow  or  yellowish  white  fatty  lobules,  and  every  trace  of  its 
earlier  glandular  structure  is  lost.  The  canal  of  Wirsung  con- 
tains a  fatty  whey -like  fluid.  The  above  described  changes  are 
generally  found  as  part  and  parcel  of  a  general  obesity,  espe- 
cially in  drunkards,  together  with  fatty  liver,  heart,  and  omen- 
tum, etc.  R.  Maier  has  described  an  exceedingly  well-marked 
example  of  this  disease. 

Fatty  degeneration  of  the  pancreas  consists  of  fatty  degenera- 
tion, with  destruction,  of  the  gland-cells,  analogous  to  fatty 
degeneration  of  other  glandular  organs.  Ilandfield  Jones  was 
the  first  to  describe  this  condition  accurately.  In  the  advanced 
stages  of  the  process,  the  outward  appearance  of  the  gland  is 
remarkably  altered  ;  if  the  disease  is  not  combined  with  intersti- 
tial hyperplasia  of  the  connective  tissue,  the  gland  is  soft,  flaccid, 
and  wasted ;  the  acinous  structure  is  distinctly  preserved,  but 
the  acini  are  pale,  and  of  a  whitish  j^ellow  color.  Sometimes, 
owing  to  breaking  down  of  the  lining  cells,  the  acini  are  filled 
with  a  fatty  emulsion,  which  fills  the  ducts,  and  may  even  dis- 
tend them  (Rokitansky).  After  the  discharge  or  absorption  of 
these  contents,  the  connective  tissue  of  the  gland  remains  as  a 
flaccid  band,  beset  here  and  there  with  the  scanty  remains  of  the 
acini,  until  at  last  it  also  becomes  entirely  atrophied.  To  this 
class  of  cases  belongs  a  portion  of  the  cases  of  atrophy  of  the 
pancreas  already  alluded  to  as  being  found  in  diabetes  (p.  591), 
and  in  general  marasmus  (cancer,  phthisis,  and  other  chronic 
cachexia,  senescence,  etc.).  As  in  the  interstitial  chronic  inflam- 
matory processes,  so  in  lipomatosis  of  the  pancreas,  the  secon- 
dary atrophy  of  the  acini  takes  place  after  the  manner  alread}'- 
described  in  fatty  degeneration,  and  also  in  morbid  growths, 
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cysts,  and  the  like.  I  have  already  (p.  575)  related  the  case  of  a 
diabetic  woman,  in  whom  fatty  degeneration  of  the  pancreas 
went  hand  in  hand  with  well-marked  lipomatosis. 

Finally,  fatty  degeneration  is  found  in  general  obesity,  especi- 
ally, too,  in  drunkards,  analogous  to  the  fatty  degeneration  of 
the  muscle  of  the  heart  under  like  circumstances ;  and  if  trophic 
changes  in  the  blood-vessels  be  combined,  we  may  here  get  a 
predisposition  to  the  hemorrhagic  processes  described  at  p.  623. 
At  all  events,  in  the  before-mentioned  cases  of  pancreatic  apo- 
plexy, as  described  by  Zenker,  the  fatty  degeneration  of  gland- 
cells  was  always  found  along  with  general  obesity. 

B.  Amyloid  Disease. 

This  is  only  found  in  association  with  widely  spread  amyloid 
degeneration  of  other  organs  and  tissues,  and  sj)reads,  as  I  have 
shown,  only  along  the  blood-vessels  of  the  gland — especially  the 
small  arteries  and  capillaries.  The  glassy  particles  which  are  some- 
times found  in  the  canal  of  Wirsung,  and  wrongly  described  by 
Kokitansky  as  "amyloid"  formations,  are  really  identical  with 
the  concretions  described  by  Virchow  as  consisting  of  a  firm  pro- 
tein substance  (p.  620).  E-okitansky's  statement  as  to  the  occur- 
rence of  real  amyloid  degeneration  confined  to  the  pancreas  alone 
has  not  yet  been  confirmed;  neither  have  I  ever  succeeded  in 
convincing  myself  of  the  existence  of  amyloid  induration  in  the 
gland-cells,  likewise  described  by  this  author.  But  in  associa- 
tion with  amyloid  vessels  we  may  get  the  most  typical  fatty 
degeneration  of  the  gland-cells,  such  as  I  described  in  an  excel- 
lent case  occurring  in  a  patient  who  had  died  of  phthisis.  In  the 
present  state  of  our  knowledge  neither  fatty  changes  nor  amyloid 
disease  of  the  pancreas  can  be  recognized  during  life. 

The  Accessory  Pancreas. 

Ejigel,  Oesterreich.  med.  Jahrbiicher.  XXIII.  lUl.—Klob,  Wiener  medic.  Zeitschi-ift. 
N.  F.  II.  Nr.  46.  1859.  S.  Ti2.— Zenker,  Virch.  Archiv.  21.  Bd.  1861.  S. 
Zm.— Montgomery,  The  liViXicci.  VII.  1861.— i2(?Hia««^-y,  a.  a.  O.  III.  Bd.  1861. 
a.  291.— CTa5«.?«7i,  a.  a.  O.  S.  350.— Tra(7n<Jr,  Archiv  dcr  Heilkunde.  3.  Jahr- 
gang,  1862.  S.  283.— C?ej7e/i^»(i«ir,  Archiv  fiir  Anat.,  Physiol.,  und  wisscusclmftl. 
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Modicin.  1863.  S.  IGi.—ITi/rtl,  Ein  Pankreas  accessorium  und  ein  Tankrons 
divisum.  Sitzungsberichte  der  "Wiener  Akad.  LIT.  Abthlg.  1.  18CC.  S.  27."). — 
Neumimn,  Archiv  der  Heilkuudc.  11.  Jahrgang.  1870.  S.  2QQ.—Klehs,  a.  a. 
O.  S.  531 

A  rarely  occurring  glandular  organ,  identical  in  structure  with 
the  pancreas,  lying  between  the  coats  of  the  intestine,  has  been 
described  as  an  accessory  pancreas  (P.  accessorium,  succenturi- 
atnm).  The  development  of  an  accessory  pancreas  may  be  looked 
upon  as  a  growing-out  of  the  glandular  layer  of  the  intestine 
which  takes  place  near  the  spot  where,  at  an  early  period  of 
foetal  life,  the  chief  organ  is  developed,  and  which,  by  independ- 
ent and  further  growth  (development),  becomes  a  separate  gland. 
In  consequence  of  the  growth  in  length  of  the  originally  short 
and  vertical  intestinal  canal,  these  double  foetal  products  become 
further  separated,  so  that  later  on  the  accessory  pancreas  may 
be  placed  at  a  varying  distance  from  the  pancreas  proper.  The 
cardia  on  the  one  side,  and  the  last  coil  but  one  of  the  ileum  on 
the  other,  as  the  spot  which  gives  passage  to  the  ductus  omphalo- 
mesentericus,  and  which  is  occasionally  marked  by  the  occur- 
rence of  a  true  diverticulum,  may  be  given  as  the  limits  within 
which  the  occurrence  of  an  accessory  pancreas  is  possible. 

Tlie  size  of  the  accessory  pancreas  is  always  considerably 
smaller  than  that  of  the  pancreas  proper,  and  varies  from  that  of 
a  thaler  (an  English  half-crown)  to  that  of  a  pea.  On  section,  the 
lobulated  glandular  structure  is  easily  recognized,  but  the  acini 
are  smaller  than  those  of  the  chief  organ.  These  accessory  struc- 
tures are  almost  invariably  smooth,  flattened  in  shape,  and  cor- 
respond histologically  with  the  gland  proper.  As  a  rule,  per- 
haps always,  they  are  provided  with  an  excretory  duct,  which 
terminates  on  a  small  papilla  in  the  mucous  membrane,  and 
empties  itself  into  the  duodenum.  The  accessory  pancreas  is 
always  found  between  the  intestinal  coats,  having  its  S(  at  some- 
times in  the  serosa,  sometimes  in  the  submucosa,  or  even  pnr- 
tially  in  the  musculosa,  in  which  cases  muscular  fibres  are  found 
running  between  the  acini.  Accordingly  as  it  is  cliiefl}'-  situated 
in  the  subserosa  or  in  the  submucosa,  shall  we  best  observe  it  as 
a  flattened  prominence  towards  the  interior  or  towards  the  ex- 
terior of  the  gut. 


628  FRIEDEEICir. — DISEASES  OP  THE  PANCREAS. 

These  accessory  formations  are  chiefly  met  with  in  the  region 
of  the  jejunum,  mostly  near  the  duodenum  and  least  often  in  the 
coats  of  the  stomach.    Klob,  Wagner,  and  Gegenbaur  have  each 
had  cases  of  this  latter  kind.    In  Klob's  case,  the  accessory  pan- 
creas was  situated  in  the  centre  of  the  greater  curvature  between 
the  serous  and  muscular  coats;  in  Wagner's  case,  it  was  in  the 
anterior  wall  near  the  lesser  curvature,  midway  between  the  car- 
dia  and  pylorus  ;  and  in  Gegenbaur's  case,  near  the  pyloric  end  of 
the  lesser  curvature  between  the  muscular  and  mucous  coats.  As 
to  their  position  in  the  duodenum,  there  are  two  recorded  cases : 
one  by  Engel,  where  the  gland,  as  large  as  a  half-crown  piece, 
was  situated  below  the  head  of  the  pancreas  on  the  inner  side  of 
the  descending  duodenum,  its  duct  opening  into  the  canal  of 
Wirsung  ;  the  other  case,  related  by  Zenker,  where  it  was  found 
on  the  convex  border  of  the  first  portion  of  the  duodenum, 
obliquely  opposite  the  head  of  the  pancreas.    Zenker  has  de- 
scribed five  cases  in  which  the  accessor}^  organ  appeared  in  the 
jejunum  and  ileum,  in  three  of  which  the  structure  was  found  in 
the  first  loop  of  the  jejunum  ;  in  one  case  somewhat  lower  down  in 
the  jejunum ;  and  in  the  other  case,  a  true  diverticulum  was  found  ; 
it  was  54  ctms.  above  the  ileo-caecal  valve,  was  as  large  as  a  finger- 
stall, with  a  narrow,  fatty  mesentery,  and  buried  in  this  fat  there 
was  an  accessory  pancreas  near  the  extremity  of  the  diverticulum. 
In  another  case,  also  described  by  Zenker,  were  found  two  acces- 
sory glands  in  the  same  gut,  one  16,  the  other  48  ctms.  below^  tlie 
duodenum.    Neumann  has  reported  a  case  in  w^hicli  the  acces- 
sory pancreas  was  situated  at  the  extremity  of  a  diverticulum  of 
the  ileum,  about  two  inches  above  the  ileo-csecal  valve.  Neu- 
mann believes,  however,  that  this  diverticulum  was  unconnected 
with  the  ductus  omphalo-mesentericus,  and  resulted  rather  from 
the  traction  which  the  accessory  pancreas  exercised  on  the  intes- 
tinal wall.  I  have  twice  found,  2it post-mortem  examinations,  acces- 
sory pancreas  glands,  which  were  situated  high  up  in  the  duo- 
denum—tliey  presented  themselves  as  oblong  swellings,  the  long 
axis  of  which  corresponded  with  that  of  the  duodenum  ;  the}' 
were  placed  exactly  opposite  the  insertion  of  the  mesentery.  In 
one  case,  the  growth,  which  was  divided  by  a  cross-furrow  into 
two  unequal  portions,  was  fifteen  Paris  lines  long  by  six  broad, 


ANOMALIES  IN  TOSITION. 


629 


and  projected  about  one  and  one-half  externally  and  somewhat 
less  internally  ;  it  was  cliie%  situated  in  the  submucosa,  but  a 
little  also  in  the  musculosa.  Internally,  a  ver}^  small  papilla  of 
mucous  membrane  could  be  recognized,  on  which  the  delicate 
excretory  duct  opened.  In  my  second  case,  the  tumor  was  eight 
lines  long  by  five  broad,  and  was  situated  entirely  in  the  sub- 
mucosa ;  an  excretory  duct  could  not  be  found. 

Whether  these  accessory  glands  can  be  the  starting-point  of 
degeneration,  or  whether  and  how  far  tliey  participate  in  dis- 
eases of  the  pancreas  proper,  is  unknown. 

We  are  not  to  confound  these  accessory  glands  with  those 
anomalies,  such  as  Hyrtl  has  twice  observed  and  described  as 
pancreas  divisum.  The  pancreas  was  divided  into  two  portions, 
which  were  connected  together  only  by  the  branches  of  Wirsung's 
duct.  In  one  case  the  separation  corresponded  accurately  with 
the  point  at  which  the  left  gastro-epiploic  artery  crosses  the  pan- 
creas, and  in  the  other  with  the  point  where  the  superior  mesen- 
teric artery  passes  down  behind  it. 

Here,  too,  we  must  mention  Rokitansky's  statement  that  an 
accessory  spleen  is  not  unfrequently  embedded  in  the  head  of 
the  pancreas,  and  also  Klob's  observation  of  the  occurrence  of  a 
dark-red  accessory  spleen,  as  large  as  a  bean,  in  the  enlarged  tail- 
end  of  a  pancreas  which  was  removed  from  the  body  of  an  idiot, 
who  had  died  of  atrophy  of  the  brain. 

Anomalies  in  the  Position  of  the  Pancreas. 

Mondiere,  Arch,  gengr.  de  m6cl.  Tom.  XL  1836.  p.  50.— Trafoyer,  Allgem.  Wiener 
med.  Zeitg.  Nr.  29.  1862. — Ancdet,  Etudes  sur  les  maladies  du  pancreas.  Paris, 
18G6.  p.  Q.—Kleis,  a.  a.  O.  S.  533. 

The  extremely  rare  occurrence  of  prolapse  of  the  pancreas 
through  penetrating  wounds  of  the  abdomen  belongs  to  the 
domain  of  surgery,  and  the  same  may  be  said  of  the  cases  in 
which  the  pancreas,  together  with  other  organs,  has  constituted 
the  contents  of  an  umbilical  or  diaphragmatic  hernia,  or  in  which, 
after  traumatic  rupture  of  the  diaphragm,  it  may  have  been  dis- 
placed, along  with  the  stomach,  colon,  omentum,  or  spleen,  into 
the  thoracic  cavity. 
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More  important  for  the  physician,  however,  is  the  knowledge 
of  the  possibility  of  an  invagination  of  the  pancreas  into  the  in- 
testine. Mondiere  cites  the  case,  observed  by  Baud,  where  in  a 
man,  twenty-four  years  of  age,  the  pancreas,  together  with  the 
duodenum  and  small  intestine,  had  become  invaginated  into  the 
colon.  That  bits  of  pancreas  do  slough  off,  and  may  be  found 
in  the  stools,  is  proved  by  Traf oyer's  unique  case :  the  man  had 
died  of  cholelithiasis,  and  in  his  abnormal-looking  stools,  in  ad- 
dition to  gall-stones,  Hokitansky  found  a  considerable  portion  of 
the  pancreas,  in  which  the  canal  of  Wirsung  was  still  distinctly 
recognizable. 


Foreign  Bodies  in  the  Pancreas. 

Mauchart,  De  lumbrico  terete  in  ductu  pancreatico  reperto.  Diss.  Tub.  1738. — 
Lieutaud,  Histor.  anatom.  medic.  Vol.  I.  Longosaliss,  1786.  p.  312. — Davaine, 
Traite  des  entozoaires,  p.  115. — Engel,  Oesterr.  med.  Jahrbiicher.  XXIII.  u. 
XXIV.  1^4:1.— Claessen,  a.  a.  O.  S.  4\.—Klehs,  a.  a.  O.  S.  553. 

Our  knowledge  of  the  presence  of  foreign  bodies  in  the  pan- 
creas is  confined  to  the  occurrence  of  round  worms  in  the  duct  of 
Wirsung  and  its  branches.  Mauchart  and  Lieutaud  have  re- 
lated examples  in  which  ascarides  had  crept  into  and  occluded 
the  ductus  pancreaticus.  Among  the  cases  found  in  the  recent 
literature  of  this  subject  must  be  mentioned  that  related  by 
Engel,  in  which  several  round  worms  were  found  in  the  pancre- 
atic duct  and  its  branches,  and  also  in  the  gall-ducts,  high  up  in 
the  liver.  Klebs  once  found  in  a  dilated  pancreatic  duct  three 
male  and  three  female  round  worms  ;  the  first  pair  was  already 
turned  half-way  back  again,  but  the  other  two  pairs  had  their 
heads  towards  the  left  extremity  of  the  pancreas.  It  is  scarcely 
to  be  doubted  in  all  these  cases  that  it  was  2i  post-mortem  occur- 
rence, seeing  that  all  secondary  infiammatory  changes  were  ab- 
sent, and  that  during  life  there  had  been  no  symptoms  at  all 
pointing  to  such  a  condition. 
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Anatomy  and  Physiology. — Bergmann,  De  glandulis  suprarenalibus.  Dissertat.  Got- 
tingeu,  1839. — Ecker,  Der  feinere  Bau  der  Nebennieren  beim  Menschen  und 
den  vier  "Wirbelthierklassen.  Braunschweig,  1846. — Roelliker,  Handbuch  der 
Gewebelelire.  Leipzig,  1855  u.  1867. — Zellweger,  Untersuchungen  ueber  die 
Nebennieren.  Dissert.  Bern,  1858. — H.  TJiompson  Darly,  Anatomy,  Physi- 
ology, and  Pathology  of  the  Suprarenal  Capsules.  Charleston  Med.  Journal. 
May,  1859. — Luschka,  Der  Hirnanhang  und  die  Steissdriise  des  Menschen.  Ber- 
lin, 1860. — Idem,  Anatomic,  Bd.  II. — i/bers,  Ueber  den  feineren  Bau  der  Neben- 
nieren. Virchow's  Archiv.  Bd.  29. — Joesten,  Der  feinere  Bau  der  Nebennieren. 
Archiv  der  Heilkunde.  1864. — Henle,  Zeitschr.  fur  rationelle  Medicin.  Bd.  24. 
— Holm,  Ueber  die  nervosen  Elemente  der  Nebennieren.  Wiener  Sitzungsbe- 
richte.  Bd.  53. — M.  Orandry,  Memoire  sur  le  structure  de  la  capsule  surr6nale 
de  rhomme  et  des  quelques  animaux.  Journal  de  Tanatomie.  1867. — Pfoertner, 
Untersuchungen  iiber  das  Ganglion  intercaroticum  und  die  Nebenniere.  Zeit- 
schrift  fiir  rationelle  Medicin.  Bd.  34. — Eberth,  Article  Suprarenal  Capsules  in 
Strieker's  Histology. — Morano,  Studio  sulle  capsule  strumentuali  (Centralblatt. 
1873.  Nr.  53). — v.  Brunn,  Archiv  fiir  mikroskop.  Anatomic.  Bd.  8. — Idem, 
Gottingcr  Nachrichten.  1873.  Nr.  16. — Henle,  Handbuch  der  Anatomic.  1866. 
2.  Aufl.  Eingeweidelehre. — Brown- Sequard,  Comptes  rendus.  1856.  Tom  43. — 
Idem,  Recherches  expSrimentales  sur  la  physiologic  et  la  pathologic  des  cap- 
sules surr6nales.  Archives  g6n6rales,  1856.  Vol.  2. — Idem,  Comptes  rendus.  1857. 
Tom.  44. — Idem,  Nouvelles  recherches  sur  Timportance  des  fonctions  des  cap- 
sules surrdnales.  Journal  de  physiologic.  1858.  Tom.  1. — Gratiolet,  Note  sur 
les  effets,  qui  suivent  I'ablation  des  capsules  surrCnalcs.  Comptes  rendus.  1856. 
Tom.  43. — Ilarley,  An  Experimental  Inquiry  into  the  Function  of  the  Supra- 
renal Capsules,  and  their  Supposed  Connection  with  Bronzed-skin.  British 
and  Foreign  Med.-Cliir.  Review.  1858.  Vol.  Zl.—Idem,  The  Lancet.  L  28. 
1858. — Philippeau,  Note  sur  I'exstirpation  des  capsules  surrfinales  chez  les  rats 
albines.  Comptes  rendus.  1856.  Tom.  43. — Idem,  Ablation  successive  des  cap- 
sules 8urr6nalcs  de  la  rat  et  des  corps  thyreoides  sur  les  animaux,  qui  survivent 
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^  roperation.  Comptes  rendus.  Tom.  44. — Scldff,  Sur  Texstirpation  des  capsules 
surrdiiales.  L'union  mgdical  de  Paris.  1863.  Nr.  61. — Seligsohn,  De  pigmentis 
patholog.  ac  morbo  Addisonii  adjecta  chemia  glandul.  suprarenal.  Dissertat. 
iuaug.  Berolin.  1858. —  Vulpian,  Note  sur  quelques  reactions  propres  S  la  sub- 
stance des  capsules  surrdnales.  Comptes  rendus.  1856. —  Vulpian  et  Chez, 
Comptes  rendus.  1857.  Tom.  45. —  Virchow,  Arcliiv  fur  path.  Anatomic.  1857. 
Bd.  12. — Ilolmgreen,  Virchow  and  Hirsch's  Jahresbericht.  1868.  Bd.  2. — 
Arnold,  Beitrage  zur  feineren  Structur  und  zum  Chemismus  der  Nebennieren. 
Virchow's  Archiv.  1866.  Bd.  35. — Pincus,  Experimenta  de  vi  nervi  vagi  et 
sympathici  ad  vasa,  secretionem,  nutritionem  tractus  intestinalis  et  renum.  Dis- 
sertat. inaug.  Vratislav.  1856. — Budge,  Anatomische  und  physiolog.  Unter- 
suchungen  iil>er  die  Function  des  Plexus  coeliacus  et  mesentericus.  Verhandlg. 
der  Leopold.  Carol.  Academic.  1860.  Bd.  29. — Adrian,  Ueber  die  Function  des 
Plexus  coeliacus  et  mesentericus.  Eckard's  Beitrage  zu  Anatomic  und  Physi- 
ologic. 1862.  Bd.  3. — Laman&ky,  Ueber  die  Folgen  der  Exstirpation  des  Plexus 
coeliacus  et  mesentericus.  Henle  und  Pfeuffer's  Zeitschr.  f lir  rationelle  Medicin. 
3.  Reihe.  Bd.  28.  1866. — Louis  Schmidt^  Ueber  die  Function  des  Plexus  mesen- 
tericus posterior.  Dissertat.  inaug.  Gicssen,  1862. — Schiff,  Lcqons  sur  la  physi- 
ologie  de  la  digestion  faites  au  mus6um  d'histoire  naturelle  de  Florence.  Ber- 
lin, 1862.  Vol.  II.— Bossbach,  Virchow's  Archiv.  1872.  Bd.  51. 

The  earliest  memoirs  and  the  more  important  later  works  on  Addison's  Disease  are : 
Addison,  On  the  Constitutional  and  Local  Effects  of  Disease  of  the  Suprarenal 
Capsules.  London,  1855. — Hutchinson,  Series  Illustrating  the  Connection  be- 
tween Bronzed-skin  and  Disease  of  the  Suprarenal  Capsules.  Med.  Times  and 
Gaz.  Dec.  1855. — Dechanibre,  Peau  brongge.  Gaz.  hebdom.  1856.  6. — Bouchut, 
Maladies  des  capsules  surrgnales.  Gaz.  des  hopitaux.  1856.  Nr.  49. — Posner, 
Bronzed-skin  cine  neue  Krankheitsspecies.  Med.  Centr.-Zeitg.  1856.  Nr.  37, 
38. — Bamlerger,  Krankheiten  des  chilopoetischcu  Systems.  1864.  2.  Aufl.  S. 
QQ%.— Virchow,  Krankhafte  Geschwillste.  2  u.  3  Bd.  1864.  1865.  1867.— Op- 
polzer,  Klinischer  Vortrag  iiber  Addison'sche  Krankheit.  Wiener  medic.  Woch- 
enschrift.  1866.  Nr.  ^l.—AverUck,  Die  Addison'sche  Krankheit.  Erlangen, 
im<d.—Rossbach,  Virchow's  Archiv.  Bd.  50.  Heft  4,  and  Bd.  51.  Heft  1.  1870; 
and  Verhandlungen  der  physikal.  med.  Gescllschaft  in  Wilrzburg.  Neue  Folge 
IL  Heft  1  und  2  ;  daran  anschliessend  Mueller,  Schweizerisches  arztliches  Cor- 
respondcnzblatt.  Nov.  mi.—Riesel,  Zur  Pathologie  des  morbus  Addisonii. 
Deutsches  Archiv  fur  klin.  Medicin.  1870.  Bd.  1  .—Laschhewitsch,  Wiener  med. 
Jahrbucher.  1871.  3  (Formveriinderung  der  rothen  Blutkorperchen).— 
lurg  and  Guttmann,  Die  Pathologie  des  Sympathicus  auf  physiologischer 
Grundlage.  Berlin,  1873. 

The  notices  of  a  great  number  of  observed,  isolated  cases  are  referred  to  and  col- 
lected in:  Schmidt's  Jahrbiicher.  Bd.  92,  95,  113,  115,  126,  142,  154,  155,  158, 
160 ;  in  Averbeck's  memoir ;  in  Virchow's  Krankhafte  Geschwiilste.  Bd.  H. 
S.  688-702,  and  Bd.  IH.  S.  89-91  ;  in  Ricscl's  memoir;  and  m  that  of  Eulen- 
burg  and  Guttmann,  pages  155-187. 
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Introduction. 

The  first  indication  of  any  form  of  illness  resulting  from  dis- 
ease of  the  suprarenal  capsules  is  to  be  found  in  an  instance 
recorded  by  Lobstein  (De  nervi  sympatliici  liumani  fabrica  et 
morbis,  Paris,  1823),  where,  in  the  case  of  a  female  aged  twenty- 
live,  who  had  died  of  epileptiform  convulsions,  the  post-mortem 
examination  revealed  tubercular  degeneration  of  both  suprarenal 
capsules  and  a  remarkable  thickening  of  the  nerves  passing  to 
them.  The  matter  first  assumed  importance,  however,  when, 
owing  to  Addison's  well-known  publication  in  1855,  the  attention 
of  the  profession  was  directed  to  a  definite  form  of  disease,  as 
having  its  anatomical  basis  in  an  alteration  of  the  normal  struc- 
ture of  the  suprarenal  capsules. 

The  works  published  since  then  on  the  diseases  of  the  supra- 
renal capsules,  and  in  particular  on  Morbus  Addisonii,  are  so 
numerous  that  the  mere  recounting  of  all  the  observations  col- 
lected during  the  twenty  j^ears  that  have  elapsed,  especially 
those  bearing  indirectly  on  the  question,  has  become  a  tedious 
and  unrequiting  labor. 

On  glancing  through  them,  what  strikes  us  most  forcibly  is 
the  fact  that  we  have  to  do  with  the  most  completely  different 
pathological  processes,  and  that  it  would  be  a  matter  of  extreme 
difficulty  to  discover  and  lay  down  a  distinct  set  of  symptoms  as 
characteristic  of  each,  for  conilicting  opinions  may  constantly 
be  reduced  to  the  consideration  as  to  whether  the  disease  which 
Addison  described,  and  with  which  his  name  is  universally  asso- 
ciated, has  to  do  with  all  the  various  abnormal  conditions  of  the 
su])rarenal  capsules  which  have  been  actually  observed  and  re- 
corded as  met  with,  in  connection  with  the  symptoms  described 
by  him,  or  whether  it  has  to  do  only  with  particular  forms 
thereof,  or  lastly,  whether  the  condition  of  the  suprarenal  cap- 
sules is  not  after  all  only  an  accidental  coincidence. 

The  cause  of  this  confusion  lies  undoubtedly  in  the  paucity 
of  our  knowledge  as  to  the  physiological  significance  of  the 
suprarenal  capsules,  these  bodies  belonging  to  a  class  of  organs 
concerning  the  functions  of  which,  and  the  parts  sustained  by 
them  in  the  general  economy,  there  exists  the  utmost  obscurity. 
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As  soon  as  Addison  had  made  the  statement,  that  a  certain 
set  of  symptoms  were  dependent  upon  a  diseased  condition  of 
the  suprarenal  capsules,  there  arose  a  hope  that  from  such  a 
''post  lioo^'  as  this  some  insight  might  be  gained  into  the  phy- 
siological significance  of  these  heretofore  enigmatical  organs. 
Unfortunately  the  results  were  but  meagre ;  for  the  symptoms 
described  as  resulting  from  the  diseased  conditions  were  so  gen- 
eral, and  the  diseased  conditions  themselves  so  frequently  asso- 
ciated with  anatomical  changes  elsewhere,  that  definite  conclu- 
sions were  only  to  be  drawn  with  the  greatest  circumspection. 
Further,  it  was  the  very  uncertainty  as  to  the  nature  of  the  rule 
sustained  bj^  these  organs  which  induced  men  to  look  for  the 
essence  of  the  disease,  not  in  any  particular  pathological  change 
in  these  organs,  but  in  the  occurrence  of  any  pathological  change 
whatever. 

While  this  is  the  aspect  in  which  the  question  is  regarded  by 
some,  by  others,  who  look  upon  it  from  a  different  point  of  view, 
preponderance  is  given  to  the  most  essential  and  prominent 
symptom,  namely,  the  discoloration  of  the  skin ;  so  that  while 
the  former  speak  of  "Morbus  Addisonii,"  the  latter  record  cases 
of  "bronzed  skin,"  "melasma  suprarenale,"  or  "  peau  bron^ee." 

The  appearance  of  Addison's  memoir  has  not  only  stimulated 
to  new  investigations  into  the  physiological  significance  of  the 
organs  in  question,  but  has  also  given  a  fresh  impulse  to  further 
investigation  into  the  pathological  anatomy  of  the  various  dis- 
eases by  which  they  are  attacked.  We  have  become  acquainted 
with  chronic  inflammatory  processes,  which  are  held  to  be  the 
starting-point  of  the  caseous  degeneration  so  frequently  met 
with  ;  with  tubercular  and  carcinomatous  conditions  ;  with  fatty 
degeneration ;  with  amyloid  degeneration ;  and  with  apoplexy. 
And  there  is  scarcely  one  of  these  various  forms  of  degeneration 
that  has  not,  at  one  time  or  another,  been  found  accompanied  by 
bronzed  skin. 

Brown-Sequard  was  the  first  to  attack  the  phj^siological  ques- 
tion suggested  by  the  publication  of  Addison's  views.  He  pub- 
lished the  results  of  his  experiments  in  1856,  according  to  which 
extirpation  of  the  suprarenal  capsules  was  quickly  followed  by 
death,  which  was  to  be  ascribed  to  serious  interference  with  the 
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animal  and  vegetative  functions.  The  facts  which  Brown-Sequard 
thought  he  had  established,  namely,  the  occurrence  of  death, 
accompanied  by  convulsions,  and  the  rapid  increase  in  the  nor- 
mal coloring  matter  of  the  blood,  accorded  too  well  with  the  phe- 
nomena of  Addison's  disease,  not  to  give  rise  to  the  belief  that 
the  whole  question  had  been  solved  by  his  experiments.  More- 
over, the  following  statement,  made  by  Koelliker  in  1854  (con- 
sequently before  he  knew  of  Addison's  observations),  tended  to 
support  this  view:  "I  consider  the  cortical  and  medullary  por- 
tions to  be  physiologically  distinct.  The  former  may  be  consid- 
ered as  belonging  to  the  category  of  the  so-called  vascular  glands, 
and  doubtless  is  in  some  way  related  to  the  process  of  secretion  ; 
while  the  latter,  owing  to  its  extraordinary  richness  in  nerve-tis- 
sue, must  be  described  as  an  appendage  to  the  nervous  system, 
in  which  the  cellular  elements  and  the  plexus  of  nerves  either 
react,  one  upon  the  other,  in  a  manner  similar  to  that  obtaining 
in  gray  nerve-tissue,  or  else  are  actually  directly  connected." 

Although  important  support  to  this  view  of  Brown-Sequard's 
was  afforded  by  the  fact  that  he  further  believed  he  had  discov- 
ered the  cause  of  a  certain  epizootic  disease  in  rabbits,  which  is 
characterized  by  a  remarkable  increase  in  the  coloring  matter  of 
the  blood,  to  be  an  inflammation  of  the  suprarenal  capsules, 
still  other  investigators  (Harley,  Gratiolet,  Philippeau)  demon- 
strated that  if  the  operation  of  extirpation  was  conducted  with 
the  greatest  possible  care,  the  life  of  the  animal  was  not  endan- 
gered, and  that  when  the  animal  did  die,  Its  death  was  caused  by 
the  amount  of  injury  done.  Similar  results  were  arrived  at  by 
Schiff,  who  did  not  observe  particularly  serious  consequences 
follow  either  the  extirpation  of  the  suprarenal  capsules  or  the 
destruction  of  the  nerves  passing  to  them.  Similarly,  also, 
Schmidt,  Lamansky  and  Rossbach  saw  no  special  evil  resulting 
from  the  removal  of  the  plexus  and  its  nerves.  Still,  in  a  large 
proportion  of  the  experiments  of  these  various  authors,  mention 
is  made  of  profuse  diarrhoea  and  of  venous  congestion  of  the 
stomach  and  intestines  ;  and,  moreover,  this  observation  is  cor- 
roborated by  other  experimenters — Budge,  Pincus,  and  Adrian. 

Although  some  few  investigators— Luschka  more  prominently 
than  any  other — have  expressed  themselves  most  strongly  in 
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favor  of  the  view  of  the  suprarenal  cajDsules  being  purely  ner- 
vous organs,  still  the  negative  conclusion  deduced  from  the  nega- 
tive result  of  these  experiments  cannot  but  be  considered  as 
authorized,  which  Eulenburg  and  Gfuttmann  have  lately  ex- 
pressed thus  :  "We  have  no  actually  decisive  proof  that  disease 
of  the  abdominal  sympathetic  gives  rise  to  the  symptoms  of 
Addison's  disease." 

As  soon  as  the  fact  was  recognized  by  anatomists  that  at  least 
part  of  the  suprarenal  capsules  was  of  a  glandular  nature — for 
Koelliker  has  defined  his  view  more  accurately,  and  has  estab- 
lished the  existence  of  closed  tubes  in  connection  with  a  j^articu- 
lar  category  of  cells — it  was  natural  that  the  immense  develop- 
ment of  pigment  in  the  skin  in  Addison's  disease  should  suggest 
a  chemical  investigation  of  the  suprarenal  capsules. 

Cloez  and  Vulpian  announced  in  1856-57  that  the  medullary 
tissue  of  these  bodies  was  colored  rosy  red  by  an  aqueous  solu- 
tion of  iodine,  and  green  by  chloride  of  iron.  Virchow  con- 
firmed this  statement,  and  further  established  the  existence  of 
leucin,  margarin,  and  myelin.  Finally,  Arnold  demonstrated  a 
special  coloring  matter,  which  he  separated  out  of  alcoholic  ex- 
tracts, and  to  which  he  gave  the  name  of  suprarenin. 

In  connection  with  this  it  may  be  observed  that  Cassan,  in 
1789,  starting  with  the  idea  that  the  suprarenal  capsules  were 
actually  "capsules,"  which  nnder  certain  circumstances  jDoured 
their  black  contents  over  the  skin,  made  the  conjecture  that  in 
the  negro  these  bodies  are  considerably  larger  than  in  the  white 
— a  conjecture  which,  however,  still  awaits  confirmation. 

The  pigment  found  in  the  suprarenal  capsules  is,  however,  as 
far  as  its  nature  is  concerned,  remarkably  similar  to  that  met 
with  in  the  rete  Malpighii  and  in  the  choroid. 

In  contradistinction  to  these  unsettled  views,  according  to 
which  the  suprarenal  capsules  are  either  nervous  organs,  or 
glandules,  or  lastly,  half-nervous  and  half-glandular,  Henle  and 
V.  Brunn  take  up  a  very  definite  position.  With  their  statements 
before  us  we  can  no  longer  doubt  the  enormous  wealth  of  nerve - 
tissue  which  these  bodies  possess  ;  no  other  gland  in  the  abdo- 
men has  such  a  number  of  ganglia,  either  in  capsule  or  paren- 
chyma, or  such  a  fine  plexus  of  nerves  supplied  to  it.  '  The 
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splanchnic  nerve,  the  coDliac  plexus,  the  upper  lumbar  ganglion 
of  the  sympathetic,  the  pnenmogastric  and  the  phrenic  vie  with 
each  other  in  their  supply  of  the  supi'arenal  capsules  ;  and  fur- 
thermore, the  branches  from  the  semilunar  ganglion  pass  for  the 
most  part  directly  to  these  bodies,  unaccompanied  by  any  artery. 

In  the  cortical  as  well  as  in  the  medullary  portions  there 
exist  isolated  tubes,  limited  by  a  basement  membrane,  containing 
coarsely  granular,  fatty  cells,  as  well  as  rows  of  free,  finely 
granular  cells,  which  near  the  surface  lie  in  groups  separated  by 
connective  tissue.  The  meshes  of  the  net-work  of  the  tubes  in 
the  medullary  portion  are,  to  all  appearance,  destined  during  life 
to  take  up  blood,  and  to  serve  as  an  intermediary  part  of  the 
vascular  system  between  the  capillary  net-works  of  the  arteries 
and  venous  radicles  passing  through  the  cortex. 

These  observations,  not  made,  as  had  generally  been  the  case 
previously,  on  the  lower  animals,  but  on  man,  are  decisive  of  the 
nature  of  the  organs.  The  occurrence  of  tubes,  which,  moreover, 
are  distinctly  separable,  and  surrounded  by  a  limiting  membrane, 
prove  the  specific  nature  of  their  contents,  v.  Brunn  argues : 
"From  the  relation  of  the  cells  to  the  blood-vessels  we  may  con- 
clude that  they  take  up  some  constituent  from  the  blood,  alter 
this  in  some  way,  and  return  it  again  to  the  blood."  He  hereby 
distinctly  decides  in  favor  of  these  cells  being  gland-cells, 
although  in  his  explanation  he  endeavors  to  define  them  as 
simply  adventitious  parts  of  the  blood-vessels  ;  for  the  point  in 
question  is  the  nature  of  their  function,  and  not  as  to  whether 
the  product  they  elaborate  be  destined  to  pass  outward,  or  to 
re-enter  the  blood. 

With  such  facts  and  theories  as  to  the  structure  and  function 
of  the  suprarenal  capsules,  we  naturally  find  that  authors  are 
unable  to  arrive  at  any  definite  conclusion  as  to  the  essential 
feature  of  Addison's  disease.  Sometimes  the  balance  is  in  favor 
of  anfemia  ;  sometimes  in  favor  of  the  discoloration  of  the  skin  ; 
and  sometimes,  again,  in  favor  of  the  asthenia  and  the  severe 
nervous  symptoms.  The  first  clear  and  comprehensive  grasp  of 
the  whole  matter  is  to  be  found  in  Averbeck's  well-known  book, 
where  he,  looking  at  the  question  in  all  its  aspects,  defines  the 
disease  as  "a  well-marked  constitutional  disease,  exhibiting 
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itself  locally  as  a  clironic  inflammation  of  the  suprarenal  capsules, 
but  in  its  essence  consisting  in  a  peculiar  anasmic  condition, 
always  tending  toward  death,  which  is  characterized  by  intense 
development  of  pigment  in  the  cells  of  the  rete  Malpigliii  and  in 
the  epithelium  of  the  mucous  membrane  of  the  mouth." 

Convenient  and  plausible  as  this  definition  may  seem  to  be,  it 
is  not  adequate  ;  for  a  large  number  of  cases  have  been  authenti- 
cated, where  the  well-known  set  of  symptoms  were  exhibited  in 
conjunction  with  other  forms  of  disease  of  the  suprarenal  cap- 
sules, as  may  be  seen  from  Averbeck's  Table  VII.,  as  well  as  from 
many  other  works.  On  this  account  other  pathological  condi- 
tions were  early  sought  for,  and  Addison  retreated  on  the  sym- 
pathetic nervous  system,  pointing  out  its  intimate  connection 
with  the  suprarenal  capsules  as  a  means  of  accounting  for  the 
great  prostratio  mrum.  A  large  number  adhere  to  this  opinion, 
and  it  has  received  corroboration  from  Oppolzer,  Bamberger,  and 
Vircliow. 

Here  it  may  be  mentioned  that  an  important  step  further  is  taken  by  Rossbach  ; 
for  chancing  on  a  case  in  which  there  had  been  severe  nervous  symptoms,  together 
with  a  thickened  and  bronzed  skin,  and  in  which  no  degeneration  of  the  supra- 
renal capsules  was  discovered,  he  ascribes  all  the  complex  phenomena  of  Addison's 
disease  to  the  nervous  system  in  general,  and  considers  any  relationship  to  the  supra- 
renal capsules  as  merely  to  some  special  focus.  Further,  it  may  also  be  remarked 
that  Williams,  in  a  similar  way,  attempted  to  connect  certain  cases  of  melancholy 
with  morbus  Addisonii. 

Riesel,  in  a  most  excellent  work,  has  contended  that  we  have 
to  do  with  a  lesion  of  the  sympathetic  nervous  system  which 
originates  in  the  connection  of  this  latter  with  the  suprarenal 
capsules,  an  inflammatory  process  being  set  up  in  the  connective 
tissue  which  surrounds  the  cells  and  fibres  by  such  contact  with 
these  bodies,  and  that  from  the  products  of  this  inflammation 
there  ensues  (analogous  to  what  occurs  in  the  case  of  Goltz's 
Klopfversucli ')  a  paralytic  condition  of  the  vaso-motor  fibres  of 
the  sympathetic,  and  consequently  an  imperfect  distribution  of 


'  The  German  title  "  Klopfversuch"  is  used  in  some  of  our  English  text-books. 
The  experiment  consists  in  arresting  the  action  of  the  heart  in  diastole  by  a  smart  tap 
on  the  intestines. 
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blood,  and  that  on  this  is  to  be  saddled  all  the  phenomena  of  the 
disease,  the  amemia,  the  disturbance  of  the  nutritive  functions, 
as  well  as  the  bronzed  skin,  and  a  secondary  affection  of  the 
blood. 

Eulenburg  and  Guttmann,  in  their  valuable  book, "  Die  Patho- 
logie  des  Sympathicus  auf  physiologischer  Grundlage,"  place 
together  nineteen  cases  in  which  the  symptoms  of  morbus  Addi- 
sonii  were  found  associated  with  pathological  conditions  in  the 
semilunar  ganglion  and  sympathetic,  while  against  these  nine- 
teen cases  they  place  ten  others,  in  which  the  sympathetic  had 
been  examined  and  found  normal.  No  definite  conclusion  can 
be  drawn  from  this  until  the  number  of  accurate  observations 
has  been  augmented,  or  until  we  are  perfectly  clear  as  to  the 
part  played  by  altered  conditions  of  the  sympathetic  in  other 
diseases. 

Two  works  which  have  lately  appeared  afford  some  step- 
ping-stones in  this  direction.  While  Eulenburg  and  Guttmann 
record,  in  cases  of  genuine  morbus  Addisonii,  swelling  and  red- 
ness, four  times  ;  swelling  simply,  twice ;  redness  simply,  once  ; 
transformation  into  an  albuminous  mass,  once ;  sclerosis,  once ; 
transformation  into  an  adenoid  mass,  once  ;  caseous  degenera- 
tion, twice  ;  fatty  degeneration,  three  times  ;  and  atrophy  of  the 
nerves  and  ganglia  similarly,  three  times,  Lubimoff  ^  has  col- 
lected his  records  of  250  post-mortems  on  bodies ^  none  of  which, 
judging  at  least  from  the  notes  of  the  cases  in  his  work,  had  died 
from  morbus  Addisonii.  The  examination  of  the  nerve-trunks 
and  ganglia  of  the  sympathetic  in  these  cases  showed  dilatations 
on  the  sides  of  the  vessels  and  disease  of  their  coats,  fatty  degen- 
eration and  cell- proliferation  in  the  connective  tissue,  deposition 
of  pigment,  fatty  degeneration  and  sclerosis  of  the  ganglion-cells, 
and  fatty  degeneration  of  both  medullated  and  non-niedullated 
nerve  fibres. 

Pio  Foa'  similarly,  in  14.0  post-mortems,  enumerates  instances 
of  anaemia  and  hyperaemia,  of  pigmentary  and  fatty  degenera- 
tion, and  of  abscesses  and  degeneration  of  the  connective  tissue. 


'  Virchow's  Archiv.  LXI.  S.  145-307. 

»  Centralblatt.  1875.  Nr.  14.  S.  216;  and  Schmidt's  Jahrbilcher.  105.  S.  245. 
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These  observations  in  both  instances  were  made  on  bodies 
which  had  died  with  every  variety  of  disease  and  symptom,  and 
thus  distinctly  disprove  the  idea  that  disease  of  tlie  sympathetic 
and  its  ganglia  is  exclusively  to  be  met  with  in  morbus  Addi- 
sonii ;  as,  indeed,  owing  to  the  small  number  of  cases  of  which 
we  have  any  accurate  record  before  and  after  death,  it  would 
be  impossible  to  exclude  the  chance,  that  the  same  condition 
in  the  sympathetic,  which  occurs  in  connection  with  other  dis- 
eases as  well  as  with  degeneration  of  the  suprarenal  capsules, 
and  which  in  the  latter  case  is  regarded  as  the  causa  morhi^ 
may  not  after  all  lie  within  the  limits  of  ordinary,  physiological 
abnormity. 

If  we  now  bear  in  mind  that  a  number  of  cases  have  been 
observed  and  recorded,  in  which  the  symptoms  of  Addison's  dis- 
ease have  been  but  partially  developed,  and  in  which  on  post- 
mortem examination  no  abnormity  in  the  suprarenal  capsules 
was  found,  so  that  even  the  term  Pseudo-melanosis  was  em- 
ployed to  designate  a  distinct  form  of  disease,  and  if  we  confront 
together  all  that  has  been  stated  above  concerning  the  supra- 
renal capsules,  both  pro  and  con,  positive  and  negative,  fact  and 
theory,  we  shall  find  that  the  question,  whether  in  opposition  to 
such  facts  the  existence  of  a  special  form  of  disease  of  this  kind 
can  be  upheld,  is  not  unauthorized. 

That  such  is  authorized  there  is,  in  my  opinion,  no  absolute 
proof.  Nevertheless,  such  a  number  of  well-observed  cases  have 
been  established  and  recorded,  in  which  the  earlier  sj^uptoras  of 
morbus  Addisonii  have  been  found  in  connection  with  disease  of 
the  suprarenal  capsules,  that  the  probability  of  a  relation  of 
cause  and  elfect  becomes  almost  a  certainty.  The  ultimate  proof 
can,  however,  only  be  afforded  by  phj^siology. 

Furthermore,  we  are  not  without  analogies  in  other  diseases. 
I  need  only  refer  to  a  single  instance.  No  medical  man  or  clini- 
cal teacher  doubts  nowadays  the  identity  of  that  form  of  dis- 
ease which  is  described  as  resulting  from  multiple  sclerosis  of 
the  brain  and  spinal  cord,  and  yet  cases  certainly  occur  (I  myself 
have  seen  two),  in  which,  notwithstanding  a  most  extensively 
distributed  sclerosis,  there  was  not  a  trace  of  anything  abnormal 
exhibited  in  the  phenomena  of  the  central  nervous  system,  more 
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especially  of  the  intelligence,  beyond  the  mere  paralysis  of  some 
isolated  groups  of  muscles  in  the  extremities. 

Etiology. 

In  a  form  of  disease,  the  exact  nature  of  which  is  beset  with 
so  many  obscure  points,  of  which  the  pathological  anatomy  has 
not  yet  been  worked  out,  where  the  earlier  stages  can  scarcely  be 
recognized,  and  which  has  been  altogether  so  seldom  obsei^ved,  it 
will  not  seem  strange  if  the  etiology  should  appear  to  be  the 
most  obscure  point  of  all.  Want,  anxiety,  distress,  unhealthy 
dietary,  previously  existing  chronic  gastric  catarrh,  old-standing 
constipation,  exhausting  diarrhoea,  malaria,  predisposition  to 
cancer,  mechanical  injuries  of  the  abdomen,  as  well  as  unavoid- 
able alternations  of  heat  and  cold,  are  suggested  as  predisposing 
causes  in  the  various  cases  hy  the  different  authors. 

Some  of  the  foregoing  assume  a  certain  importance  owing  to 
the  fact  that  they  are  in  the  present  day  looked  upon  as  predis- 
posing to  tubercle,  and  that  by  far  the  greatest  number  of  cases 
of  morbus  Addisonii  are  found  to  be  associated  with  a  tubercular 
affection  of  the  suprarenal  capsules. 

Four  out  of  my  five  cases  were  tubercular,  and  Averbeck's 
tables  contain  but  fifty-one  undoubted  instances  of  the  uncom- 
plicated disease,  and  in  thirty-six  of  these  tubercular,  scrofulous, 
and  caseous  degeneration  was  met  with,  while  the  statements  in 
the  remaining  nineteen  cases  in  Table  I.  leave  it  doubtful  as  to 
what  the  form  of  disease  actuall}^  was,  and  in  forty-nine  out  of 
the  hfty-six  complicated  cases  in  Table  II.  tubercular  and  case- 
ous affections  were  found  in  other  organs. 

From  the  exceedingly  small  number  of  accurate  observations, 
we  can,  of  course,  make  no  definite  statement  as  to  hereditary 
predisposition.  All  that  can  be  gleaned  on  this  point  consists  in 
a  few  slender  statements  to  the  effect  that  in  one  case  a  parent, 
in  another  a  cousin,  was  said  to  have  died  of  the  same  or  a  simi- 
lar disease. 

The  majority  of  the  cases  were  males  ;  Averbeck  gives  the 
relation  of  1.74  men  to  1  woman,  and  in  my  five  cases  there  was 
no  female.    The  disease  occurs  most  frequently  in  the  prime  of 
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life,  from  the  ages  of  fifteen  to  forty -five,  no  instance  having  as 
yet  been  recorded  as  occurring  before  ten  or  after  sixty. 

So  far  our  records  refer  only  to  the  Caucasian  race. 

As  regards  the  frequency  of  Addison's  disease,  Averbeck  has 
collected  126  published  cases  which  occurred  during  the  decade 
beginning  in  1850,  and  further  records  do  not  tend  to  raise  this 
average. 

From  the  1st  January,  1867,  to  the  31st  December,  1874,  I 
treated  14,217  patients  in  the  medical  department  of  the  hospital 
here,  and  amongst  these  were  five  cases  of  morbus  Addisonii, 
verified  by  post-mortem  examination,  giving  therefore  an  average 
of  0.35  per  thousand;  while  in  addition  to  these,  during  the 
same  interval,  twenty-one  instances  of  unilateral  disease  of  the 
suprarenal  capsules,  occurring  without  any  of  the  other  phe- 
nomena of  morbus  Addisonii,  were  met  with  in  the  course  of  the 
various  post-mortems,  the  cases  in  which  they  were  found  being 
generally  tubercular,  thus  giving  an  average  of  1.4  per  thousand. 

Symptoms. 

The  earlier  stages  of  Addison's  disease  have  never  come  di- 
rectly under  observation.  This,  however,  is  no  more  a  reason 
for  denying  the  existence  of  the  disease  than  the  circumstance 
that  the  later  stages  are  often  obscured  by  complications,  and 
that  thus  the  general  aspect  of  the  whole  is  rendered  indistinct. 
Owing  to  this  fatality,  the  disease  in  question  is  mixed  up  with 
a  great  many  others,  especially  those  arising  out  of  chronic  path- 
ological conditions  in  those  internal  organs  which  cannot  be  con- 
sidered as  actually  essential  to  life. 

The  first  and  most  prominent  symptom  of  which  the  patient 
complains  to  his  physician  is  anjemia  and  debilit}^  We  are  told 
by  the  patients  almost  always  (even  in  the  so-called  acute  cases) 
that  their  malady  is  of  long  standing,  extending  back  months,  or 
even  years.  The  phenomena  of  the  earlier  stages  are  readily 
recalled  afterwards  if  the  patient  is  in  a  condition  to  relate  them, 
and  is  not  prevented  from  so  doing  by  loss  of  memory.  There 
are  generally  found  to  be  weariness  throughout  the  whole  body, 
which  comes  on  so  insidiously  that  the  patient  first  becomes 
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aware  of  it  when  attacked  by  some  other  illness,  or  when  any 
unusual  circumstance  calls  for  increased  mental  or  bodily  exer- 
tion. Still,  there  are  occasionally  cases  where  the  gradual  loss 
of  power  is  readily  observed  by  the  patient,  and  it  is  his  perceiv- 
ing this  that  induces  him  to  seek  medical  advice.  There  are 
often  associated  with  this  tearing,  dragging  pains  in  both  hypo- 
chondria (frequently  more  intensely  in  the  right),  along  the  back, 
in  the  sacrum,  and  especially  in  the  joints,  I  have  seen  these 
pains  in  the  joints,  which  resemble  most  closely  the  arthritic 
neuroses  of  a  hysterical  individual,  reach  such  a  pitch  that  the 
disease  has  been  mistaken  for  acute  rheumatism,  as  the  slightest 
movement  was  accompanied  by  the  most  intense  pain.  The  ab- 
sence of  any  swelling  or  alteration  in  the  shape  of  the  joints 
quickly  clears  up  the  mistake,  and  this  all  the  more  quickly  as 
sensibility  on  pressure  is  not  increased  over  the  joints  them- 
selves, while  it  is  very  considerably  intensified  in  the  hypochon- 
driac, lumbar,  and  dorsal  regions. 

While  these  symptoms  remain  tolerably  constant,  or  are  sub- 
ject to  but  slight  variations,  the  dyspepsia  which  universally  oc- 
curs is  not  so  constant,  and  sometimes  intermits.  Cardialgia, 
which  sometimes  has  no  connection  with  the  repletion  of  the 
stomach,  and  sometimes,  on  the  other  hand,  comes  on  immedi- 
ately after  a  meal,  is  often  associated  with  distention  of  the  abdo- 
men, especially  of  the  stomach,  eructation,  loss  of  appetite,  nau- 
sea, and  more  or  less  vomiting.  In  a  great  many  cases  frequent  or 
even  intercurrent  diarrhoea  is  met  with,  and  occasionally  (more 
particularly  in  the  earlier  stages)  constipation.  Patients  remain 
in  this  condition  for  a  long  time,  during  which  there  are  generally 
apparent  changes  for  the  better,  until  at  last,  impelled  by  increas- 
ing weakness,  they  seek  advice.  The  objective  phenomena  dis- 
coverable are  then  found  to  be  but  slight  compared  with  the 
symptoms  complained  of  by  the  patient. 

While  the  fat  of  the  body  is  well  preserved,  especially  in 
uncomplicated  cases,  there  is  generally  a  considerable  loss  of 
muscular  power  ;  and  this  is  evidenced  by  a  slight  tremor  in  the 
hands,  as  well  as  by  an  inability  to  squeeze,  and  a  tendency  to 
tiredness  on  very  little  exertion. 

If  in  a  certain  sense  we  can  speak  of  these  symptoms  as  con- 
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stituting  a  prodromal  stage,  we  find  subsequently  in  wliat  will 
be  the  second  stage  the  occurrence  of  remarkable  symptoms  in 
tlie  circulatory  system.  We  observe — apart  from  complicating 
circumstances — an  exceedingly  soft,  small,  weak,  and  generally 
rapid  pulse,  weak  cardiac  impulse,  and  a  want  of  sharpness,  or 
even  faint  casual  murmurs  here  and  there,  in  the  case  of  all  the 
valves,  as  also  in  the  larger  vessels.  In  most  of  the  cases  we 
have,  resulting  from  the  weak  action  of  the  heart,  a  remarkable 
paleness  of  the  skin,  sometimes  amounting  to  cyanosis.  In  con- 
nection with  the  respiratory  organs — so  long  as  there  are  no 
complications — there  is  nothing  to  be  observed  beyond  a  some- 
what quickened  respiratory  rhythm.  The  temperature  is  gener- 
ally somewhat  under  the  normal  ;  very  occasionally  slight  even- 
ing exacerbations  are  observed,  but  these  never  attain  to  any 
magnitude.  The  d3^speptic  symptoms  generally  increase  ;  con- 
stipation and  diaiThoea  alternate  one  with  another,  but  in  no 
way  do  they  present  any  peculiar  or  characteristic  phenomena. 
The  excretion  of  urine  proceeds  normally.  The  urine  contains, 
as  a  rule,  no  abnormal  constituent  (in  very  occasional  cases  albu- 
minuria is  recorded).  Thudicum  demonstrated  in  a  single  case 
an  abnormity  in  the  coloring  matter  of  the  urine  (diminution  of 
the  uromelanin),  accompanied  by  diminution  of  urea.  Up  to  the 
present  time  we  have  no  confirmation  of  this  interesting  observa;- 
tion.*  The  excretion  of  urine  is  in  no  way  altered.  The  exami- 
nation of  the  abdominal  organs  gives  us  similarly  no  positive 
result.  The  liver  and  spleen  (excluding,  of  course,  complicated 
cases)  are  neither  enlarged  nor  painful. 

According  to  some  investigators,  there  is  an  increase  in  the 
white  corpuscles  of  the  blood,  while,  according  to  others,  there  is 
a  remarkable  decrease,  and  others,  still,  record  the  remarkably 
small  tendency  in  the  red  corpuscles  to  form  rouleaitx.  Lasch- 
kewitsch,  of  Charkow,  has  lately  published  the  result  of  an 
observation  by  which  he  has  established  a  peculiar  property  of 
the  red  blood-corpuscles.  In  blood  taken  during  life  the  blood- 
corpuscles  were  seen  in  active  cleavage,  just  as  was  observed  and 


'  Iluher  (Deutsches  Archiv  f.  klin.  Med.  I  685  ;  and  IV.  CIS)  mentions  also  an  occur- 
rence of  a  remarkably  concentrated  (hochgestellten)  urine. 
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depicted  by  Friedreich*  in  a  case  of  nephritis  and  pseudo-leucae- 
mia.  In  this  case,  in  which,  amongst  other  symptoms,  there  was 
an  increasing  brownish  discoloration  of  the  sltin,  there  was  un- 
fortunately no  conlirmation  by  post-mortem  examination.  This 
observation  receives  not  unimportant  corroboration  from  two 
others  (made  post-mortem),  which  will  be  subsequently  related. 

Along  with  these  subjective  and  objective  symptoms,  there 
occurs  another — the  most  constant  and  most  remarkable  of  all 
— namely,  an  important  alteration  in  the  tegumentary  surfaces. 
This  consists  in  a  more  or  less  distinctly  marked  discoloration  of 
the  skin,  which  begins  as  a  light  dusky  gray,  and  passes  on  to 
dark  brown  ;  it  at  first  attacks  those  parts  of  the  body  exposed 
to  the  light — namely,  the  face  and  hands — either  as  a  mottling, 
or  diffusely,  or  occasionally  in  streaks.  Parts  which  naturally 
have  a  tendency  to  pigment,  as  the  areola  of  the  breast,  the  geni- 
tals, and  the  folds  of  the  axilla,  color  most  intensely,  as  do  also 
old  cicatrices  and  parts  exposed  to  mechanical  irritation,  such  as 
the  rubbing  of  clothes.  On  the  mucous  membrane  of  the  lips  and 
cheeks  there  also  occur  irregular  bluish  or  blackish  spots.  The 
sclerotic,  the  nails,  the  palm  of  the  hand,  and  the  sole  of  the  foot 
remain  meanwhile  perfectly  clear.  For  months  long  the  aspect 
of  an  uncomplicated  case  remains  unchanged ;  then,  however, 
the  evidences  of  a  more  intense  anaemia  gradually  make  their 
appearance,  sometimes  coming  on  quickly,  and  sometimes  more 
slowly.  The  debility  becomes  more  and  more  marked,  the  loss 
of  muscular  power  increases,  the  gastric  symptoms  become 
worse,  there  is  almost  complete  loss  of  appetite  (in  opposition  to 
this,  Kussmaul  records  a  case  in  which  there  was  an  insatiable 
appetite,  which,  however,  is  distinctly  an  exception  to  the  rule), 
while  painful  deglutition  and  distention  of  the  stomach  utterly 
weigh  the  patient  down.  Then  profuse  diarrhoea  comes  on, 
which  wastes  the  patient's  strength,  and  later  on,  nausea,  and 
vomiting  —  often  uncontrollable — of  watery,  dark,  bile-colored 
material.  Then  are  superadded  severe  nervous  symptoms.  If  a 
peculiar  affection  of  the  head,  which  often  in  the  earlier  stages 
amounts  to  severe  headache,  should  have  produced  some  dul- 
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ness  of  tlie  sensorium,  the  patient  will  now  frequently  suffer 
from  actual  fainting  fits,  a  difficulty  in  collecting  Lis  thoughts, 
and  weakness  of  memory.  Most  remarkable  of  all  are  the  at- 
tacks of  faintness  and  severe  fits  of  dyspnoea  which  occur  when 
the  patients,  who  find  lying  in  bed  intolerable,  attempt  to  sit  up. 
In  certain  cases  we  observe  slight  muscular  twitchings  in  some 
small  groups  of  muscles,  while  in  others  epileptic  seizures,  which 
often  occur  in  an  isolated  manner  in  the  earlier  stages  of  the  dis- 
ease, but  become  more  and  more  frequent  towards  the  close  of 
the  scene.  In  other  cases,  again,  there  ensue  general  convulsions, 
with  confused  consciousness,  and  Broadbent  relates  a  most  in- 
teresting case  of  choreic  attacks. 

Hand  and  hand  with  these  severe  symptoms,  or  even  some- 
times in  advance  of  them,  proceeds  the  discoloration  of  the  skin. 
It  passes  from  a  light  dusky  brown  througli  grayish  yellow  and 
grayish  brown  to  intensely  dark  bronze-color,  so  that  the  patients 
become  successively  ashy  gray,  darkly  icteric,  mulatto,  and  even 
copper  colored  (one  of  oar  patients,  who,  during  his  illness,  used 
frequently  to  come  to  the  hos]3ital,  was  known  by  the  inmates  of 
the  house  by  the  nickname  of  "  Turko").  These  "blackened" 
men  present  a  very  remarkable  appearance  with  their  strikingly 
white  sclerotics,  which  give  them  a  very  different  aspect  from  that 
of  a  jaundiced  patient.  The  nails  remain  likewise  white  ;  the 
palms  of  the  hands  and  the  soles  of  the  feet  not  completely  so, 
but  often  present  a  brown,  mottled  appearance.  Cicatrices  do 
not  exhibit  any  uniform  behavior ;  they  often  remain  particu- 
larly clear,  while  in  other  cases  they  become  more  darkly  col- 
ored ;  this  fact  being  always  observable,  that  those  parts  of  the 
skin  which  are  naturally  darker  than  others  exhibit  a  more  in- 
tense discoloration.  Further,  the  spots  on  the  mucous  mem- 
brane of  the  mouth,  namely,  on  the  lips  and  cheeks,  generally 
become  intensified  and  larger. 

It  must  be  observed  that  the  discoloration  of  the  skin,  more 
particularly  in  this  well-marked  form,  is  not  constant,  in  so  far 
that,  according  to  the  observations  of  most  careful  investigators, 
it  appears  in  certain  cases  distinctly  to  diminish.  Severe  cere- 
bral symptoms,  or  most  intense,  gradually  increasing  exhaustion, 
asher  in  the  end  in  uncomplicated  cases. 
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This  is  the  course  of  events  in  by  far  the  greatest  number  of 
uncomplicated  cases.  There  occur,  however,  occasionally  cases 
which  present  a  very  different  aspect,  and  in  which  matters  run 
a  much  more  acute  and  tumultuous  course. 

We  find  in  such  cases  that  the  patient,  who  sometimes  is  said 
to  have  been  a  considerable  time  out  of  health,  but  more  general- 
ly is  supposed  to  have  become  ill  suddenly,  has  taken  to  his  bed 
with  symptoms  of  intense  prostration.  Loss  of  flesh  is  always 
observable.  The  patient  does  not  speak  above  his  breath,  he  can 
hardly  hold  himself  up,  his  extremities  tremble  on  being  raised, 
and  his  head  is  confused ;  tongue  and  lips  are  dry,  and  covered 
with  sordes ;  the  pulse  is  small  and  frequent,  and  the  tempe- 
rature is  up  to  104°  F.  There  is  generally  distention  and  mete- 
orism  of  the  abdomen,  and  diarrhoea.  In  a  word,  there  are  all 
the  phenomena  to  make  one  imagine  that  the  case  is  one  of 
enteric  fever,  were  it  not  for  the  absence  of  rose- spots  and  en- 
largement of  the  spleen.  There  came  under  my  own  observation 
a  case  of  this  kind  in  private  practice,  which  was  believed  to  be 
one  of  typhoid  fever  until  the  post-mortem  examination  revealed 
the  truth.  In  a  minority  of  the  cases  this  condition  leads  rapid- 
ly to  death ;  the  intensity  of  the  symptoms  remains  the  same,  the 
fever  continues,  and  exhaustion  sets  in.  In  the  majority,  on  the 
other  liand,  the  temperature  comes  down,  the  patient  becomes 
somewhat  better,  and  there  succeeds  to  this  apparently  stormy 
invasion,  a  long  course  of  events  which  are  hardly,  if  at  all,  dis- 
tinguishable from  those  related  above. 

It  stands  to  reason  that  this  description  of  the  disease,  drawn 
from  its  most  general  aspect,  should  be  essentially  modified  by 
the  occurrence  of  complication  with  other  diseases.  Pulmonary 
consumption  especially,  which  is  by  far  the  most  frequent  com- 
plication of  Addison's  disease,  so  mixes  itself  up  with  the  pecu- 
liar characteristics  of  the  latter,  that  we  are  often  induced  to 
look  upon  the  double  set  of  symptoms  as  almost  inseparable. 
Similarly  certain  modifications  are  necessarily  produced  when 
we  have  to  do  with  secondary  cancer. 
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Pathological  Anatomy. 

In  by  far  the  greatest  number  of  cases  of  Addison's  disease 
we  find  caseous  masses  of  various  sizes  which,  beginning  in  the 
medullary  portion,  grow  into  the  cortical,  extending  as  far  as 
the  capsule,  and  exciting  in  this  a  proliferation  of  the  connective 
tissue,  which  leads  to  thickening  and  sclerosis.  The  following 
is  Virchow's '  most  accurate  description  of  these  masses:  "The 
development  of  the  tubercular  masses  begins  in  this  case,  as  is 
the  rule  in  others,  in  the  medullary  tissue.  On  making  a  section 
through  the  suprarenal  capsule  we  observe  occasionally  in  the 
middle  of  the  medullary  portion  the  first  stages  of  the  develop- 
ment, in  the  form  of  small  gray  nodules.  These  gradually  in- 
crease in  size,  become  caseous,  amalgamate  with  one  another, 
and  thereby  produce  the  caseous  masses.  It  not  unfrequently 
occurs  that  this  process  is  but  partial,  and  that  both  internally 
and  externally  some  normal  tissue  remains,  while  all  in  the 
centre  has  become  metamorphosed.  Again,  the  process  may 
proceed  by  the  development  of  new  nodules,  not  only  in  the 
medullary,  but  also  in  the  cortical  portions,  around  the  circum- 
ference of  the  original  mass,  with  which  they  subsequently 
blend.  In  this  way,  gradually  every  trace  of  proper  tissue  dis- 
appears, and  we  have  nothing  left  but  a  firm  caseous  mass,  which 
reaches  the  surface  on  one  or  both  sides,  or  even  occasionally 
includes  every  atom  of  the  organ.  As  a  rule,  however,  in  such 
extensive  disease  as  this,  we  do  not  meet  with  a  single  uniform 
mass,  but  the  whole  thing  appears  lobular,  or  nodulated,  corre- 
sponding to  the  various  original  foci.  These  masses  have,  there- 
fore, an  irregular  shape,  proportionally  thicker  than  the  normal 
form  of  the  organ,  they  attain  occasionally  a  very  considerable 
size,  namely,  that  of  a  plum  or  small  hen-egg,  and  possess  a 
firm  or  even  hard  consistence." 

There  was  an  attempt  made  at  the  outset,  by  Addison,  to 
describe  these  masses  as  the  growth  of  a  scrofulous  degeneration, 
while  other  investigators,  Wilks,  for  example,  regarded  them  as 
the  product  of  a  chronic  inflammatory  process. 


^  Krankhafte  Geschwiilste.  II.  S.  089. 
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My  own  observations  have  sliown  me,  in  cases  where  the  entire 
structure  had  not  been  broken  down  into  a  mass  of  detritus,  tliat 
it  consists  in  a  proliferation  of  small  cells,  lying  in  a  fine  reticu- 
lum which  includes  giant-cells  (Riesenzellen)  in  great  numbers. 
I  have  never  seen  any  appearance  which  so  forcibly  reminded  me 
of  Schueppel's  drawings,  as  in  tuberculosis  of  the  suprarenal 
capsules.  If  we  take  into  consideration  along  with  this  that 
undoubted  beginnings  have  often  been  observed  as  small,  mili- 
ary, translucent  nodules,  occurring  in  the  medullary  portion  ; 
and  further,  that  well-marked  pulmonary  tuberculosis  and 
phthisis  is  a  very  frequent  concomitant  of  this  disease,  we  shall 
be  justified,  even  without  actually  asserting  giant-cells  to  be 
characteristic  of  tubercle,  in  describing  the  process  in  question 
as  tubercular. 

There  are  some  cases  in  Table  I.  of  Averbeck's  work  in  which 
a  "  sero-albuminous"  (serosalbumindsen)  condition  of  the  supra- 
renal capsules  is  spoken  of,  but  in  these  cases,  however,  in 
so  far  as  they  appear  to  have  been  carefully  observed,  there  is 
further  mention  of  caseous  matter  having  been  found,  so  that  a 
doubt  must  arise  as  to  whether  the  shrivelling  and  calcification 
are  not  to  be  regarded  as  occurring  in  the  product  of  a  tubercu- 
lar process. 

SchueppeP  has  published  an  accurately  observed'  and  re- 
corded instance  of  a  chronic  inflammatory  condition  of  both 
suprarenal  capsules  occurring  in  a  case  of  Addison's  disease,  in 
which,  according  to  this  author's  view,  the  idea  of  tuberculosis 
cannot  be  entertained.  The  left  suprarenal  capsule  was  the  size  of 
a  walnut,  and  was  sharply  defined  from  the  surrounding  fat.  It 
consisted  of  a  fine  light-gray  translucent  mass  of  cicatricial  tissue, 
in  the  interior  of  which  some  caseous  irregularly  formed  parts 
lay  scattered.  There  was  not  a  trace  of  the  normal  tissue  of  the 
suprarenal  capsule  to  be  found,  and  this  body,  together  with  the 
kidney  and  the  tail  of  the  pancreas,  was  firmly  agglutinated  to 
the  descending  colon.  There  was  a  stricture  of  the  intestine  at 
this  spot  from  a  cicatrized  circular  ulcer.  Schueppel  considers 
that  the  inflammatory  process  began  in  the  intestine,  and  spread 


*  Archiv  der  Heilkunde.  XI.  p.  87. 
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by  contact  outward  to  tlie  suprarenal  capsule.  Further,  tlie 
right  suprarenal  capsule  in  this  case  was  described  as  a  hard 
light-gray  mass,  the  size  of  a  damson,  of  firm  cicatricial  consist- 
ence, in  the  interior  of  which  were  several  irregular,  caseous, 
firm  nodules,  which  attained  the  size  of  a  small  pea.  Schueppel, 
in  this  case,  connects  an  interstitial  proliferation  of  tissue  in  the 
left  testicle,  and  a  few  caseous  masses  in  the  right,  with  the  dis- 
ease of  the  suprarenal  capsules. 

A  second  condition  of  the  suprarenal  capsules,  which  has 
been  established  in  many  cases  of  undoubted  Addison's  disease, 
is  the  occurrence  of  hemorrhages  into  the  tissue  of  these  bodies, 
which  may  be  so  severe  as  to  swell  one  of  them  up  into  a  tumor 
the  size  of  a  child's  closed  fist.  I  give  here,  as  a  prototype,  the 
description  which  Zenker  gave  me  in  one  of  my  own  cases  : 

"The  left  suprarenal  capsule  enormously  thickened,  5  centi- 
metres long,  up  to  1.5  thick.  Cortical  layer  mottled,  light  yel- 
low and  dark  brown,  normal  in  thickness.  In  the  position  of 
the  medullary  portion,  a  material,  thick,  somewhat  uniform, 
dark  cherry-colored,  in  parts  passing  into  reddish  brown,  brittle, 
and  beset  by  spaces  the  size  of  a  pin' s  head,  which,  on  pressure, 
exuded  a  thin  red  sanguineous  fluid.  The  microscopic  examina- 
tion of  this  red  material  showed  everywhere  a  thick,  finely 
reticulated  net-work  of  fibrin  (swelling  up  with  acetic  acid),  which 
was  thickly  beset  by  an  exceedingly  fine,  molecular  mass.  Here 
and  there,  in  connection  with  diffuse  yellowish  coloring,  were 
found  very  beautifully  formed  hsematoidin  crystals,  sometimes 
small  and  sometimes  large.  The  fine  molecular  mass  showed  the 
following  peculiar  constitution  :  First,  a  small  number  of  easily 
recognizable,  as  yet  slightly  altered,  colored  blood-disks  (without, 
however,  the  bi-concavity) ;  next,  smaller,  distinctly  yellow,  more 
spherical  corpuscles.  Passing  downward  in  the  scale,  increas- 
ingly small,  sharply  but  palely  contoured  granules  (the  larger 
distinctly  yellow),  down  to  the  very  finest  molecules,  are  met 
with.  Between  these  there  occur  vast  numbers  of  little  bodies, 
which  most  closely  resemble  the  rod-shaped,  dumb-bell  (bisquit- 
formige)  forms,  which  ensue  on  the  addition  of  urea  to  frogs' 
blood ;  then  others,  similar  to  these,  with  smaller  particles  par- 
tially separated  by  constriction  ;  then  whole  chains  of  granules, 
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and  these  in  direct  connection  with  distinct,  3^ellow  blood-corpus- 
cles, and  possessing  identically  the  same  optical  properties  aa 
the  isolated  granules.  The  usual  forms  met  with  in  retrograde 
metamorphosis  of  the  blood- corpuscles  (namely,  with  little  parti- 
cles sitting  on  them)  are  not  met  with  at  all.  The  cells  in  the 
cortical  portion,  corresponding  with  the  color,  in  parts  overladen 
with  fat,  in  parts  with  little  or  no  fat,  brownly  pigmented." 

Whether,  in  this  case,  there  was  any  disease  of  the  walls  of 
the  vessels,  must  remain  undecided.  I  wish  to  remark,  however, 
that  this  and  a  similar  case,  which,  nevertheless,  did  not  produce 
the  symptoms  of  Addison's  disease,  reminded  me,  by  their  coarse 
anatomical  appearances,  of  many  conditions  met  with  in  struma. 
Virchow '  describes  a  form  of  undoubtedly  strumous  tumor  of 
the  suprarenal  capsules,  which,  moreover,  has  been  observed  in 
connection  with  Addison's  disease;  and  he  states  concerning 
these  tumors  that  they  occur  diffusely,  or  uniformly  distributed 
throughout  the  entire  organ.  They  may  be  limited  to  particular 
regions,  and  appear  in  the  form  of  smaller  or  larger  nodules. 
These  nodules  may  be  of  the  same  sulphur  or  lemon  yellow  as 
the  normal  cortical  substance  itself ;  they  may  be  intensely 
brown  or  olive-green,  like  the  pigmentary  zones,  or  they  may 
present  a  more  reddish  gray  appearance. 

New  formations  in  the  suprarenal  capsules  form  a  fourth 
category,  which  is  less  frequently  met  with,  and  which  comprises 
carcinoma,  sarcoma,  and  echinococcus. 

An  exquisite  example  of  isolated  sarcoma  of  the  suprarenal  capsule,  occurring 
in  conjunction  with  chronic  pneumonia  and  tubercular  meningitis,  was  met  with  in 
dispensary  practice  (Polyklinik)  in  Erlangen,  and  communicated  to  me  by  Profes- 
sor Zenker.  The  skin  was  light  brown,  and  was  said  to  have  been  at  one  time 
darker.  The  case  had  been  so  obscured  by  the  severe  complication  that  it  would 
hardly  be  possible  to  say  that  there  had  been  any  definite  diagnosis.  The  red 
blood-corpuscles  exhibited  the  same  indentations  and  the  various  forms  of  con- 
striction described  above;  still,  this  observation  is  not  altogether  to  be  relied 
on,  as  the  preparation,  when  it  came  into  my  hands,  was  not  absolutely  fresh,  and 
therefore  processes  of  decomposition  could  not  be  entirely  excluded. 

But  few  examples  under  this  head  have  been  recorded,  and 
still  fewer  when  the  disease  has  been  primary.    In  Averbeck's 
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Table  VII.  there  are  but  two  instances  in  wliich  the  occurrence  of 
primary  cancer  of  the  suprarenal  capsules  had  been  establislied. 

These  various  forms  of  disease  of  the  suprarenal  capsules 
occur,  in  the  vast  majority  of  cases  of  morbus  Addisonii,  on  both 
sides  ;  and  but  few  instances  are  known  in  which  the  symptoms 
as  a  whole  were  well  marked  where  there  was  disease  in  but  one 
suprarenal  capsule.  As  a  constant  concomitant  must  be  men- 
tioned the  occurrence  of  sometimes  slighter,  sometimes  more  con- 
siderable swelling  of  the  follicular  and  Peyer's  glands  in  the 
intestine,  and  further,  a  somewhat  less  amount  of  swelling  in  the 
mesenteric  and  retroperitoneal  glands,  which  are  often  found  in 
a  state  of  caseous  degeneration  or  even  completely  broken  down. 

The  spleen  is  sometimes  said  to  be  swollen,  and  sometimes 
normal ;  still  the  rule  distinctly  is,  that  nothing  abnormal  is 
found,  for  most  of  the  instances  where  enlargement  is  recorded 
occurred  in  complicated  cases,  or  where  there  had  been  suppura- 
tion of  the  suprarenal  capsules.  Equally  little  evidence  exists  of 
anything  pathological  in  the  liver.  The  entries  which  the  post- 
mortem records  contain,  concerning  the  liver  and  spleen — at  one 
time,  large ;  at  another,  small ;  at  one  time,  the  parenchyma 
light  colored  ;  at  another,  dark ;  at  one  time,  soft ;  at  another, 
firm  —  show  most  distinctly  that  we  can  make  no  statement 
whatever  as  to  the  constancy  of  any  one  of  these  conditions. 

Next  in  order  of  importance  is  the  condition  met  with  in  the 
sympathetic  nervous  system. 

It  is  necessary  at  the  outset  to  draw  attention  to  the  fact  that 
the  deposition  of  pigment  in  ganglion-cells,  and  even  in  connec- 
tive-tissue cells,  has  been  observed  in  connection  with  every 
pathological  process  ;  and  further,  that  its  occurrence  can  aU 
the  less  be  taken  as  evidence  of  any  pathological  change,  as 
it  is  observed  in  healthy  conditions,  occurring  in  all  normal 
newly  born  children,  and  increasing  quickly  in  old  age.  Tlie 
same  is  the  case  with  fatty  degeneration,  which  is  recorded  in 
some  cases.  Some  observers  speak  of  an  "exudative"  process 
in  the  ganglion-cells  without  describing  it  any  furtlier.  The  con- 
ditions to  wliich  most  importance  is  to  be  attached  are  pro- 
liferation of  the  connective  tissue,  excessive  hypersemia,  and 
dilatation  of  the  vessels,  which  latter  appears  to  occur  rather 
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frequently,  and,  moreover,  has  been  observed  not  only  in  Addi- 
son's disease,  but  also  in  other  conditions  (I  shall  only  recall 
Zenker's  case  of  fatal  hemorrhage  of  the  pancreas).  The  brain 
and  spinal  cord  present  nothing  characteristic  anatomically. 

Among  the  changes  met  with  in  the  blood,  in  a  number  of 
cases,  a  remarkable  thinness  of  the  fluid  and  deficiency  in  fibrin 
has  been  established,  and  in  a  few,  excess  of  the  white  blood- 
corpuscles.  Buhl  and  Lasclikewitscli  lay  stress  upon  the  absence 
of  the  tendency  in  the  red  blood-corpuscles  to  form  rouleaux. 
Mention  has  already  been  made  of  the  peculiar  cleavage-process 
and  alterations  in  form  which  they  exhibit.  As  far  as  the  organs 
of  circulation  are  concerned,  atrophic  conditions  frequently  occur, 
and  in  some  cases  fatty  degeneration  of  the  heart  is  mentioned  ; 
in  some  few  cases  the  remarkable  smallness  of  the  heart  is  espe- 
cially emphasized. 

As  in  life,  the  most  prominent  phenomenon  in  the  corpse  is  the 
discoloration  of  the  skin,  which  assumes  every  shade,  and  occurs 
either  in  a  circumscribed  manner  or  as  a  profuse  mottling,  or — 
as  in  the  most  fully  marked  cases — as  a  uniformly  dark  bronze 
color.  It  is  always  darkest  in  those  places  where  pigment 
normally  exists,  as  in  the  folds  of  the  axilla,  the  areolje  of  the 
breasts,  the  genitals,  and  in  those  places  where  the  clothes  fit 
tightest,  as  round  the  waist.  There  occur,  not  unfrequently, 
isolated,  remarkably  dark,  or  even  blackish  brown,  disseminated 
spots '  which  look  almost  like  nfevi.  Cicatrices  exhibit  a  varying 
behavior ;  in  the  cases  that  I  have  seen  they  were  more  darkly 
colored,  and  a  similar  condition  has  been  observed  by  others, 
while  in  some  isolated  cases  they  are  described  as  remaining  un- 
colored.'  Microscopic  examination  demonstrates  nothing  patho- 
logical in  the  epidermis  and  cutis  of  the  colored  parts  beyond  the 
deposition  of  granular  pigment,  which  for  the  most  part  occurs 
in  the  deeper  layers  of  cells  of  the  rete  Malpighii,  and,  in  the 
most  intense  cases,  in  the  papillary  region  of  the  cutis,  even  in 
the  connective-tissue  cells,  and  occasionally  in  a  dotted  manner 
over  the  course  of  vessels  and  nerves. 

'  Addison  depicts  a  beautiful  example  in  Plate  X. 

'  In  a  case  of  bronzed  skin,  without  disease  of  the  suprarenal  capsule,  the  cica- 
trices remained  tmcolored  (Deutsches  Arcbiv  f.  kl.  Med.  X.  S.  20oj. 
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A  lesser  degree  of  pigmentation,  occasionally  diffuse,  gener- 
ally dotted  or  streaky,  occurs  irregularly  in  the  epithelium  of 
the  mucous  membrane  of  the  lips  and  cheeks  (especially  corre- 
sponding with  the  edges  of  the  teeth),  while  the  conjunctivge  and 
the  nails  may  be  said  to  be  absolutely  free  from  pigmentation, 
and  the  skin  of  the  palm  of  the  hand  and  of  the  sole  of  the  foot 
almost  so.  The  pigment  itself  is  not  in  any  way  distinguishable 
from  other  pigment,  especially  that  occurring  in  the  cortex  of 
the  suprarenal  capsules  and  in  the  choroid. 

Pigmentation  of  internal  organs  ^  does  not  occur  any  more  in 
the  best-marked  examples  of  Addison's  disease  than  in  other 
cases,  and  particular  stress  must  be  laid  on  the  fact  that  the  en- 
tire pigmentation,  even  of  the  skin,  differs  in  no  way  anatomi- 
cally from  the  ^pigmentation  in  other  cases.  The  skin  of  an 
individual  who  has  died  of  Addison's  disease  is  generally  smooth, 
not  slaty,  and  in  many  (uncomplicated)  cases  there  is  a  remark- 
ably good  supply  of  fat  in  the  subcutaneous  areolar  tissue.  I 
have  seen  this  only  in  one  (uncomplicated)  case ;  and  I  believe 
that  the  condition  of  the  fatty  tissue  depends  in  reality  on  the 
duration  of  the  disease  and  on  complications.  The  occurrence 
of  swelling  in  the  intestinal  and  lymphatic  glands,  along  with  a 
well-developed  panniculus  adiposus,  has  reminded  me  of  what 
we  so  often  find  in  post-mortems  on  rickety  children. 

Herewith  concludes  all  that  can  be  said  properly  to  belong  to 
the  pathological  aspect  of  morbus  Addisonii.  Anj^thing  further 
must  be  regarded  as  a  complication,  or,  at  least,  not  directly 
bearing  upon  the  symptoms  of  the  disease.  Waldeyer's"  case, 
in  which,  in  connection  with  intense  pigmentation,  he  discovered 
masses  of  bacteria  in  the  skin,  in  the  various  internal  organs,  and 
also  in  the  suprarenal  capsules,  need  only  be  mentioned  here  for 
the  sake  of  completeness  ;  it  receives  no  support  from  Marow- 
ski's'  case,  in  which  a  similar  condition  was  observed  during  life, 
without,  however,  any  further  confirmation  being  afforded  by 
the  post-mortem. 

'  Such  depositions  of  pigment  as  Addison  describes  in  bis  Case  IX.,  and  depicts  in 
Plate  VII.,  are  not  recorded  elsewhere.    The  case  was  one  of  tubercular  peritonitis ! 
Virchow's  Archiv.  LIII.  4.  S.  533. 
3  Deutsohes  Archiv  f.  kl.  Med.  IV.  5,  6.  S.  465. 
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The  principal  and  most  important  complication  is  pre-emi- 
nently chronic,  caseous  inflammation,  and  tuberculosis  of  the 
lungs  and  of  the  other  internal  organs  connected  with  them, 
which,  with  its  resulting  conditions— most  prominently  phthisis 
—produces  the  well-known  phenomena. 

Significance  of  the  Symptoms  and  Essential  Features  of  the 

Disease. 

Addison  has  omitted  to  sift  the  symptoms  of  the  disease 
which  he  has  described,  by  the  aid  of  post-mortem  examination, 
and  to  connect  them  individually  with  the  pathological  condi- 
tions thereby  disclosed,  excluding  the  phenomena  which  must 
be  referred  to  complications.  A  considerable  number  of  the  sub- 
sequent workers  accept  Brown  Seqnard's  experiments,  and  the 
anatomical  investigations  of  Luschka  and  Koelliker.  Averbeck 
refers  all  the  symptoms  to  a  constitutional  malady,  to  an  altera- 
tion in  the  constitution  of  the  blood,  which  must  have  its  cause 
outside  the  organism,  and  hence,  therefore,  in  an  infectious  dis- 
ease. 

Risel  has  most  studiously  attempted  to  balance  the  phe- 
nomena of  the  disease  with  the  results  of  pathological  anatomy, 
and  it  is  essentially  his  idea  that,  from  the  standpoint  of  both  my 
own  observations  and  what  is  recorded  in  the  literature  of  the 
subject,  I  am  induced  to  adopt. 

If  we  separate  all  that  is  secondary  and  which  must  be  re- 
ferred to  complications,  there  remain  three  groups  of  symptoms 
which  may  be  regarded  as  constituting  the  characteristic  phe- 
nomena of  morbus  Addisonii. 

These  are,  first,  those  of  the  digestive  tract ;  secondly,  those 
of  the  nervous  system  ;  and  thirdly,  those  which  must  be  re- 
ferred to  alterations  in  the  constitution  of  the  blood. 

With  regard  to  the  phenomena  presented  by  the  organs  of 
digestion,  the  most  important  are  the  dyspepsia,  the  vomiting, 
and  especially  the  constipation  and  diarrhoea.' 

'  As  a  curiosity  may  here  be  mentioned  S.  Qilliam's  (Philad.  Med.  and  Surg.  Repor- 
ter. XXIV.  June,  1871)  attempt  to  refer  the  entire  complex  set  of  symptoms  to 
degeneration  of  the  glands  of  the  stomach. 
VOL.  VIIL— 42 
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If  we  remember,  as  was  already  mentioned,  tliat  most  experi- 
menters observed  profuse  diarrhoea  to  follow  the  extirpation  of 
the  semilunar  ganglia,  that  hyperjemia,  extravasations,  and  the 
formation  of  ulcers  throughout  the  entire  intestinal  tract,  have 
been  recorded  as  the  sequences  of  this  operation,  and  that  these 
do  not  occur  if  the  same  operation  upon  the  peritoneal  cavity  be 
performed  without  injury  to  the  nerves;  if  we  consider,  in  con- 
junction with  tliis,  that  a  lesion  of  the  principal  abdominal  gan- 
glia of  the  sympathetic,  whether  a  progressive  inflammation  or 
simple  irritation,  is  very  naturally  suggested ;  and  that,  on  the 
other  hand,  in  those  cases  in  which  our  attention  is  directed  to 
these  organs,  pathological  conditions  can,  in  many  instances,  be 
established  ;  we  shall  not  consider  it  a  hazardous  conclusion  to 
ascribe  these  gastric  symptoms  to  irritation,  and  perhaps  also 
paralytic  conditions,  of  the  abdominal  sympathetic.  The  swell- 
ing of  the  mesenteric  glands  offers  no  difficulty  to  this  view,  when 
we  consider  the  influence  of  the  long  continuance  of  the  hj^per- 
semia  and  intestinal  catarrh,  and  also  the  fact  that  caseous  de- 
generation of  the  suprarenal  capsules  is  the  condition  by  far 
most  frequently  found  in  our  cases.  The  very  inconstancy  in 
the  phenomena,  and  the  sudden  occurrence  of  the  serious  sjanp- 
toms,  are  best  explained  by  these  etiological  considerations, 
which  allow  us  at  one  time  to  accept  simple  hypersemia  as  the 
exciting  cause,  and  at  another,  the  irritation  produced  in  the 
nerves  passing  directly  to  the  ganglia  by  the  progressive  disease 
in  the  suprarenal  capsules.  The  vaso-motor  property  of  the  ab- 
dominal plexuses  of  the  sympathetic,  the  existence  of  which  can 
no  longer  be  doubted,  explains  many  other  vague  phenomena, 
as,  for  example,  alterations  in  the  sexual  functions,^  the  car- 
dialgia,  and  the  pain  in  the  sacrum  and  back.  We  learn  from 
Goltz's  well-known  "tapping  experiments"  (Klopfversuche)  how 
comparatively  slight  a  mechanical  irritation  to  the  abdominal  vis- 
cera suffices  to  excite  a  disturbance  in  the  vaso-motor  functions 
of  the  abdominal  nerves  and  ganglia.  The  dilatation  of  the  ves- 
sels which  ensues  is  said  to  be  sufficient  to  withdraw  one-half  the 
entire  mass  of  blood  from  the  circulation.    Ought  not,  therefore, 


'  Mentioned  by  some  reporters. 
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tlie  direct  irritation  of  the  nerves,  in  which  these  vaso-motor 
fibres  are  known  to  lie,  be  capable  of  producing  the  same  effect  ? 
This  view,  moreover,  explains  not  only  the  phenomena  presented 
by  the  digestive  organs,  but  also  in  part  those  which  occur  in 
connection  with  the  circulation,  especially  the  weakness  of  the 
heart,  the  small,  wretched,  rapid  pulse  which  results  primarily 
from  the  diminished  quantity  of  blood  passing  through  the 
heart,  and  secondarily,  from  the  impoverished  condition  of  the 
heart  arising  from  the  same  cause.  Herewith  accords  also  the 
fact  that  the  smallness  of  the  heart  is  expressly  mentioned  in  the 
records  of  a  large  number  of  post-mortems,  and  also  that  fatty 
degeneration  of  the  muscular  tissue  of  the  heart  is  often  found. 
The  paleness  of  the  skin  and  the  low  temperatures,  occurring 
in  cases  in  which  a  general  well-marked  poverty  of  blood  does 
not  exist,  can  without  difficulty  be  referred  to  the  same  cause. 

To  no  less  a  degree  may  a  large  number  of  the  severe  cere- 
bral and  nervous  symptoms  be  attributed  to  a  determination  of 
blood  to  the  abdomen,  such  as  results  from  an  irritation  and 
subsequent  paralysis  of  the  abdominal  ganglia.  Fainting  and 
nausea,  vertigo  and  headache,  dyspnoea,  occurring  particularly 
severely  when  the  patient  attempts  to  raise  himself  up  into  an 
upright  position,  are  phenomena  which  we  often  meet  associated, 
as  here  indicated,  in  persons  who  are  suffering  from  anaemia  of 
the  brain,  resulting  from  loss  of  blood  ;  which  I,  moreover,  have 
seen  most  strikingly  exemplified  in  some  cases  of  violent  gastral- 
gia,  in  which  no  loss  of  blood  had  taken  place.  I  remember  two 
cases  in  particular,  with  most  violent  cardialgia,  and  intense  pain 
extending  from  the  region  of  the  stomach  into  both  hypochon- 
dria and  to  the  sacrum,  in  which  no  indication  could  be  discov- 
ered of  any  disease  of  the  stomach,  but  in  which  the  most  gentle 
efforts  to  change  from  the  horizontal  into  the  vertical  position 
immediately  occasioned  giddiness  and  a  feeling  of  faintness,  to- 
gether with  paleness  of  the  face  and  an  imperceptibly  small 
pulse.  With  complete  rest  and  a  tonic  treatment,  all  these  symp- 
toms disappeared  in  eight  days,  and  I  do  not  hesitate  to  ascribe 
them  likewise  to  an  irritation  of  the  abdominal  ganglia,  which 
was  immediately  followed  by  dilatation  of  the  vessels  and  deter- 
mination of  blood  to  the  abdomen. 
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While  these  phenomena  are  but  transitory  in  cases  of  this 
kind,  they  are  characterized  in  the  disease  in  question  by  tlieir 
very  stability,  which,  towards  the  end,  gives  place  only  to  a 
gradual  increase  in  the  symptoms,  and  now  and  then  is  inter- 
rupted by  most  violent  fits  of  recrudescence.  In  other  words,  we 
are  not  here  concerned  with  transient  irritation  and  consecutive 
paralytic  phenomena,  but  with  a  progressive  organic  disease — a 
process  of  actual  degeneration. 

The  dyspnoea  which  ensues  on  assuming  the  vertical  position 
may  be  referred  to  anaemia  of  the  medulla  oblongata  from  me- 
chanical causes  (weakness  of  the  heart),  and  the  quickening  of 
the  pulse,  also,  would  be  produced  by  increased  excitation  of  the 
excito-motor  nerve  of  the  heart.  These  ideas,  borrowed  from 
Risel's  comprehensive  physiological  essay,  accord  so  fully  with 
what  I  have  myself  observed  in  my  few  cases,  that  I  cannot 
hesitate  to  accept  them  as  the  explanation  of  the  symptoms. 

As  a  phenomenon  connected  with  the  nervous  system,  the 
frequent  violent  pain  in  the  joints  must  particularly  be  men- 
tioned. This  is  closely  analogous  to  hysterical  arthritic  neu- 
rosis, as  in  both  instances,  up  to  the  present,  at  least,  no  local 
pathological  conditions  have  been  found,  Erb  {vide  Vol.  XI. 
of  this  Cyclopsedia)  mentions  that  irritation  of  abdominal  organs, 
according  to  the  experience  of  Esmarch,  Stromeyer,  and  Sims, 
must  particularly  be  regarded  as  frequently  the  source  of  these 
neuroses,  so  that  in  this  case,  also,  the  idea  of  irritation  of  the 
sympathetic,  from  disease  of  the  suprarenal  capsules,  is  not  to 
be  repudiated. 

In  none  of  these  cases,  in  which  great  loss  of  blood  is  to  be 
regarded  as  the  cause  of  such  symptoms,  and  in  which  we  ob- 
serve other  severe  disturbances  of  nutrition,  do  we  find  the  re- 
markable discoloration  of  the  skin  so  constant  as  it  is  in  morbus 
Addisonii.  While  Averbeck  retreats  upon  an  infectious  idea  of 
the  whole  disease,  Risel  would  attribute  the  discoloration  to  an 
abnormal  distribution  of  blood  in  the  various  vascular  regions, 
and  an  imperfect  supply  of  oxygen  to  the  tissues,  which  is  fur- 
ther borne  out  by  the  weakness  of  the  heart  and  a  frequently 
observed  atheromatous  degeneration  of  the  vessels  (a  condition 
which  I  have  not  observed).    Still,  Risel  evidently  feels  that,  in 
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spite  of  the  influence  of  light  on  tlie  skin,  these  arguments  will 
not  suffice,  for  he  also  speaks  of  an  alteration  in  the  red  blood- 
corpuscles,  of  a  "secondary,  not  fully  understood  change  in  the 
blood,  which  probably  gives  rise  to  the  bronzed  skin." 

If  the  discolorations  of  the  skin  were  attributable,  as  many 
seem  inclined  to  think,  simply  to  the  lesion  of  the  sympathetic, 
it  ought  to  occur  much  oftener ;  for  pathological  conditions  of 
the  sympathetic  are,  as  we  have  already  seen,  not  so  rare  as 
might  be  imagined  ;  and  I  myself  have  seen,  in  a  case  of  slowly 
growing  carcinoma,  the  semilunar  ganglia  firmly  embedded  in  a 
cancerous  mass,  without  a  trace  of  bronzed  skin.  But  it  cer- 
tainly will  not  do  to  deny  all  significance  in  this  respect  to  the 
nervous  lesion,  for  though  dark  and  often  remarkable  pigmenta- 
tion of  the  skin  is  frequently  seen  (apart  from  melansemia  and 
Yogt's  "gipsy-color"  [Vagantenfarbung]),  the  phenomena  of  de- 
pression and  ansemia,  in  the  degree  at  least  tliat  is  characteristic 
of  Addison's  disease,  are  wanting,  unless  these  cases  are  otherwise 
complicated.  The  affection  of  the  sympathetic  is  certainly  not 
sufficient  to  explain  the  emaciation,  the  wretchedness,  and  the 
debility  of  the  patient.  It  explains  certain  essential  phenomena 
of  the  disease  very  adequately,  but  not  the  gradually  increas- 
ing general  wretchedness  nor  the  ultimately  not  less  important 
anaemia.  And,  as  bearing  on  this  question,  I  claim — if  as  yet  not 
actual  importance — at  least  some  attention  for  the  condition  of 
the  red  blood-corpuscles  met  with  in  the  three  cases  alluded  to, 
which,  in  connection  with  Thudicum's  preliminary  and  as  yet 
isolated  examination  of  the  urine,  tend  to  throw  some  light  upon 
the  diseased  state  of  the  blood.  The  trio  of  symptoms,  the  in- 
tense ansemia,  the  nervous  depression,  and  the  discoloration  of 
the  skin,  are  most  simply  explained  in  connection  with  those 
pathological  processes,  which,  on  the  one  hand,  interfere  with  the 
functions  of  the  suprarenal  capsules,  and  thereby  indirectly 
affect  the  properties  of  the  blood,  and  which,  on  the  other  hand, 
both  in  a  reflex  manner  react  upon  the  general  nervous  system, 
and  also  directly  affect  the  tissue  of  the  sympathetic  nervous 
system  by  propagating  a  diseased  condition  per  contiguitatem. 

It  may  be  urged  in  opposition  to  this,  that  we  not  unfre- 
quently  find  degeneration  of  the  entire  parenchyma  of  the  supra- 
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renal  capsules  (particularly  amyloid)  without  the  coexistence  of 
the  symptoms  of  Addison's  disease ;  still  to  this  we  may  reply 
that  similar  degeneration  of  other  organs  is  often  well  borne  for  a 
considerable  time,  provided  it  does  not  exceed  a  certain  limit,  and 
also  that  amyloid  degeneration  of  the  suprarenal  capsules  has 
hitherto  only  been  seen  in  connection  with  similar  degeneration 
of  other  organs,  which  latter  gave  the  general  aspect  to  the  dis- 
ease, and  which  doubtless,  in  some  cases  at  least,  were  primary. 
Bearing  upon  this,  the  requirement  of  a  certain  chronicity  in  the 
disease  as  a  conditio  sine  qua  non  for  the  occurrence  of  the  com- 
plex set  of  symptoms  (which  Virchow,  for  this  very  form  of  de- 
generation, rejects  as  unauthorized),  appears  to  me  to  be  author- 
ized ;  for  tlie  suprarenal  capsules  are  undoubtedly  the  last  of  all 
the  abdominal  viscera  to  be  attacked  by  amyloid  degeneration, 
— at  all  events  I  have  never  seen  a  case  where  they  were  the  only 
organs  affected.  We  cannot  regard  the  symptoms  as  depending 
upon  the  extent  of  the  degeneration,  for  there  are  occasional  ex- 
amples in  which  small  nodules,  even  in  one  suprarenal  capsule, 
have  been  observed  in  connection  with  fully  developed  morbus 
Addisonii. 

All  ambiguity  arises  out  of  our  inadequate  knowledge  of  the 
physiological  significance  of  the  suprarenal  capsules.  Anatomy 
having  definitively  spoken  (and  this,  in  my  opinion,  is  not  unim- 
portant), it  remains  for  physiology  to  decide  the  question. 

LEEDS  c^cWEST'RlDlNG 

'^EDICO-CHIRURGICAL  SOCIETY  ^^'^^/^ 

If  we  find  indications  of  the  severe  nervous  symptoms  just 
described,  of  remarkable  anaemia,  which  cannot  be  explained  by 
any  organic  disease,  combined  with  considerable  discoloration  of 
the  skin,  the  diagnosis  of  morbus  Addisonii,  if  not  actually  cer- 
tain, is  at  least  authorized.  The  slow  course  of  the  disease 
further  confirms  the  diagnosis,  if  there  be  no  complications. 
Where  complications  exist,  especially  those  of  pulmonary  con- 
sumption, the  diagnosis  can  never  attain  to  anything  beyond 
probability;  and  I  have  found  for  myself  that  it  is  only  too 
easy  to  make  mistakes.  This  difficulty  of  diagnosis,  as  already 
stated,  gives  no  actual  ground  for  denying  the  coincidence  of  the 
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pathological  conditions  found  in  the  suprarenal  capsules  with  the 
observed  and  often  described  set  of  symptoms  of  morbus  Addi- 
sonii,  or  for  regarding  such  coincidence  as  merely  accidental.  A 
belief  in  the  connection  between  the  pathological  conditions  met 
with  after  death  and  the  symptoms  occurring  during  life  takes 
undoubtedly  a  form  equivalent  to  mathematical  probability. 

From  the  foregoing  may  be  deduced  all  that  can  be  said  con- 
cerning a  differential  diagnosis.  It  is  only  possible  in  entirely 
uncomplicated  cases,  in  which  the  most  conspicuous  symptom, 
the  discoloration  of  the  skin,  is  not  wanting,  and  this  is  to  be 
distinguished  more  or  less  from  other  pigmentary  deposits  in  the 
skin  by  being  darker  on  the  face  and  hands  than  on  the  body ; 
by  the  existence  of  still  darker  spots  throughout  the  dark  skin, 
while  the  conjunctivae  and  nails  remain  quite  white  ;  by  the  skin 
continuing  smooth  and  shiny,  and  not  becoming  slaty  ;  and  by 
the  subcutaneous  areolar  tissue  retaining  its  fat  for  a  lengthened 
period. 

The  small,  weak,  rapid  pulse,  the  weak  heart's  action  in  gen- 
eral, the  gastric  disturbances,  the  vomiting  and  diarrhoea  occur- 
ring without  apparent  cause,  the  intense,  general  asthenia,  the 
general  feeling  of  faintness,  which  later  on  is  particularly  in- 
creased if  the  patient  attempts  to  rise  from  his  bed,  the  various 
neuroses,  especially  of  the  joints,  the  pain  in  the  sacrum,  and 
the  absence  of  other  organic  disease,  or  abnormal  conditions  in 
the  blood,  all  tend  to  put  us  on  the  right  track,  but  still  any  cer- 
tainty is  only  that  which  may  be  derived  by  the  method  of  exclu- 
sion. What  the  value  of  a  more  thorough  investigation  of  the 
blood  and  the  urine  may  be,  remains  to  be  proved. 

Prognosis. 

An  absolutely  fatal  prognosis  must  always  be  made.  In  all 
those  cases  which  are  recorded  as  having  been  cured  there  exists 
a  doubt  as  to  the  accuracy  of  the  diagnosis,  and  among  the  cases 
in  Averbeck's  Table  V.  there  is  not  a  single  one  which  does  not 
admit  of  another  interpretation  of  the  symptoms,  even  without 
our  questioning  in  the  slightest  the  accuracy  of  any  of  the  state- 
ments there  made.   Proofs  do  seem  to  exist  of  certain  symptoms 


664      MERKEL. — DISEASES  OF  THE  SUPUARENAL  CAPSULES. 

decreasing  in  the  course  of  the  disease,  most  of  all  the  discolora- 
tion of  the  skin  ;  still,  in  all  the  accurate  records  to  which  I 
have  had  recourse,  death  ultimately  ensued  as  the  result  of  the 
degeneration  of  the  suprarenal  capsules. 

In  the  majority  of  cases,  after  a  more  or  less  chronic  course, 
death  is  caused  by  pulmonary  tuberculosis,  while  in  uncomjpli- 
cated  cases  it  occurs  as  the  result  of  exhaustion. 

Treatment. 

Experience  teaches  us  that  patients  get  on  best  with  perfect 
rest.  This  gives  the  first  and  most  important  indication  for 
treatment.  Whenever  it  can  be  done,  therefore,  the  first  thing 
is  to  get  the  patient  free  from  all  occupation  and  anxiety.  Along 
with  this  as  generous  a  dietary  as  possible  must  be  given,  which 
ought  to  comprise  plenty  of  meat,  eggs,  and  milk.  The  insuffi- 
ciency of  the  muscular  tissue  of  the  heart  demands  stimulants 
under  all  circumstances,  and  these  are  best  given  in  the  form  of 
good,  strong  wine.  Good  beer,  also,  and,  under  certain  circum- 
stances, the  stronger  alcoholic  forms — in  particular,  old  brand}^ — 
must  not  be  withheld.  In  treating  the  gastric  sj^mptoms,  we 
must  proceed  in  the  manner  described  in  the  various  hand- 
books— still,  the  exhibition  of  stimulating  medicine  is  generally 
attended  with  good  results — and,  above  all,  we  must  avoid  strong 
purgatives,  whereas  gentle  saline  aperients  are  generally  of  much 
service.  It  will  appear,  from  the  course  here  laid  down,  that 
preparations  of  iron  and  quinia  are  not  to  be  withheld  ;  and  opi- 
ates and  morphia,  also,  are  often  productive  of  beneficial  effects, 
which  must  not  be  lost  sight  of. 

By  the  very  variety  of  the  conditions  met  with  in  the  supra- 
renal capsules,  it  is  most  distinctly  shown  that  treatment  in  by 
far  the  greatest  number  of  cases  must  merely  be  to  palliate 
symptoms  ;  and  that  we  cannot  as  yet  expect  much  from  any 
efforts  directed  against  the  source  of  the  disease  itself. 

Definite  corroborative  observations  are  wanting  to  show  how 
far  the  much-recommended  iodide  of  potassium  and  galvanism 
have  had  any  effect  in  this  way  in  producing  a  cure.  However, 
in  the  meantime,  they  must  be  tried. 
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Further  Diseased  Conditions  of  the  Suprarenal  Capsules. 

If  the  description  of  the  disease  just  given  comprehends  all 
phenomena  which  may  be  recorded  as  occurring  during  life  and 
which  may  be  referred  to  pathological  conditions  of  the  supra- 
renal capsules  found  post-mortem,  and  if  thereby  the  entire  clin- 
ical history  of  diseases  of  the  suprarenal  capsules  is  exhausted, 
in  that  part,  also,  which  treats  of  the  pathological  conditions 
met  with  in  Addison's  disease,  almost  everything  is  contained 
which  has  ever  been  observed  in  the  way  of  alterations  in  the 
suprarenal  capsules  and  their  parenchyma. 

To  complete  the  account  of  the  latter,  however,  must  be  men- 
tioned the  following  : 


Abnormal  Development  and  Imperfections. 

The  few  cases  are  recorded  in  IioHta?ishy,  Pathol.  Anatomie.  III.  S.  381. — AveriecJc, 
Addison'sche  Krankh.  S.  90. — Schmidt's  Jahrhiicliar  (Meissner,  Ueber  Pigment- 
krankheit).  142  u.  154. 

Complete  absence  of  the  suprarenal  capsules  is  only  observed 
in  very  imperfect  monstrosities.  Cases  in  which  one  or  both  of 
these  bodies  are  said  to  have  been  absent  are  recorded,  but  they 
are  not  sufficiently  described  to  allow  us  to  feel  fully  convinced 
of  the  carefulness  of  the  observation. 

It  occurs  much  more  frequently — although  still  rarely — that 
the  suprarenal  capsule  is  found  lying  in  the  same  capsule  with 
the  kidney,  being  bound  to  the  cortical  portion  of  the  latter  by 
firm  connective  tissue. 

Not  unfrequently,  also,  there  occur  accessory  suprarenal  cap- 
sules, varying  in  size  from  a  millet-seed  to  a  pea,  sometimes  in 
the  immediate  neighborhood,  and  sometimes  actually  embedded 
in  the  tissue  of  the  normal  suprarenal  capsules.  I  once  saw  a 
suprarenal  capsule  formed  out  of  a  great  conglomeration  of  small 
accessory  bodies,  each  of  which,  on  section,  presented  the  appear- 
ance of  a  very  small  normal  suprarenal  capsule. 
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Atrophy. 

liokitanshj,  Path.  Anatomie.  III.  S.  381. 

It  occurs  in  old  age.  Eokitansky  describes  the  atrophied 
suprarenal  capsule  as  shrivelled,  tough  as  leather,  the  cortical 
portion  dirty  j^ellow,  the  medullary  substance  wasted,  or  the 
body  throughout  rusty  brown,  barmy  yellow,  and  readily  broken 
down. 

We  may  here  recall  the  condition  in  which  the  organs,  on 
being  taken  out,  are  found  to  be  very  friable,  forming  a  sac  with 
dirty,  dark  colored,  half -fluid  contents— a  condition  which,  al- 
though it  originated  the  name  of  "  suprarenal  capsules,"  must  be 
looked  upon  only  as  a  post-mortem  appearance. 

Hemorrhages. 

Averhech,  Addison' sche  Krankheit.  S.  91,  92. — Fiedler  (Archiv  der  Heilkunde.  XI. 
1870).— Ahlfeld  (Ibid.  S.  491) — Bohitansky,  L.  c. 

These,  apart  from  what  has  been  already  said  in  the  patho- 
logical anatomy  of  morbus  Addisonii,  have  been  observed  most 
generally  in  newly  born  children,  in  whom  they  have  produced 
a  fatal  loss  of  blood.  Fiedler  describes  two  cases,  in  one  of 
w^hich  a  severe  extra-  and  intraperitoneal  hemorrhage  had  caused 
the  death  of  a  child  four  days  old.  In  the  position  of  the  right 
suprarenal  capsule  was  found  a  tumor  the  size  of  a  hen-egg, 
which  proved  to  be  a  hemorrhagic  suprarenal  capsule,  the  cells 
of  the  tissue  of  which  were  found  to  be  affected  with  intense 
fatty  degeneration.  Similar  fatty  degenerations  with  slighter 
hemorrhages  are  described  by  Fiedler  in  a  second  case.  (By  tlie 
rapid  way  in  which  death  ensues  we  are  again  struck  by  the 
similarity  to  Zenker's  hemorrhage  of  the  pancreas.) 

Here  we  are  almost  led  to  conclude  that  we  have  to  do  with 
congenital 

Syphilis, 

in  connection  with  which  Yirchow  lias  found  similar  conditions. 
Hutchinson's  test  case  (Med.  Times  and  Gaz.  Dec.,  1855,)  belongs  to  this  category. 
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—Baevensprung,  Die  herecTitaro  Syphilis.  Berlin,  ISG'i.—IIecker,  Monatsschrift 
fur  Gebiutskuntlc.  1809.  Z2.—Huher,  Deutsch.  Archiv  fur  klin.  Med.  V.  2. 
ISQQ  —  Virchou}  (Kraukhafte  Geschwiilste.  11.  S.  431;  and  Archiv.  XV.  8. 
815). 

In  addition  to  tliis  form  of  fatty  degeneration,  which  v.Baeren- 
sprung  and  Huber  confirm,  gummata  are  described  in  congenital 
syphilis  by  Yirchow  and  Hecker. 

We  do  not  possess  any  further  definite  information  as  to  how 
syphilis  subsequently  attacking  the  suprarenal  capsules  is  indi- 
cated clinically,  or  how  it  is  anatomically  manifested. 

According  to  Baerensprung  and  Huber,  the  suprarenal  cap- 
sules are  found  on  inspection  to  be  considerably  swollen,  hyper- 
aemic,  and  beset  with  granules  or  spots,  small,  white,  miliary,  and 
the  size  of  a  poppy-seed,  which  traverse  the  cortical  substance  in 
the  form  of  radiating  striae.  These  spots  and  granules  are  found 
to  be  masses  composed  of  nuclei  and  young  cells.  In  another 
case  (a  syphilitic  child  nine  days  old,  affected  with  sclerosis), 
Hecker  records  a  peculiar  cartilaginous  consistence  of  the  supra- 
renal capsules,  and  a  uniform  gray  infiltration  of  the  paren- 
chyma. 

The  only  animal  parasite  observed  in  the  suprarenal  capsules  is 

Echinococcus, 

and  that  (Heller,  Diseases  from  Migratory  Parasites.  Vol.  III.  of 
this  Cyclopaedia,  p.  589)  only  in  two  cases. 

To  one  of  these  (Davaine's)  I  was  unable  to  obtain  access. 
Huber  reports  the  other  (Deutsch.  Archiv  f.  klin.  Med.  Bd.  IV. 
S.  613  ;  and  V.  S.  139)  as  a  multilocular  echinococcus,  and  he 
describes  the  symptoms  occurring  in  this  case  as  those  of  morbus 
Addisonii,  without,  however,  discoloration  of  the  skin. 
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Rufus,  Ephes.,  De  vesicre  renumque  morbis.  Paris,  1754. — S.  Olivier,  Traits  des  ma- 
lad,  des  reins  et  de  la  vessie.  Rouen,  1731. — Zuber,  De  vesic.  urin.  morb.  Argent, 
1771. — M.  Troja,  Ueber  die  Krankheiten  der  Nieren,  der  Harnblase  u.  s.  w.  Aus. 
d.  Italien.  Leipzig,  1738. — J.  P.  FranTc,  Oratio  de  vesica  urinali,  etc.  Paris,  1786. 
— P.  J.  Desault,  Trait6  des  maladies  des  voies  urinaires,  etc.  Bichat.  Paris, 
1798. —  F.  A.  Walthei',  Einige  Krankheiten  der  Nieren  und  Harnblase,  Vorste- 
herdruse  u.  s.  w.  denen  Manner  im  hoheren  Alter  ausgesetzt  sind.  Wien,  1806. 
— Howship,  Practical  Observations  on  the  Diseases  of  the  Urinary  Organs. 
London,  1807. — H.  Johnstone,  Observations  on  Stone,  Diseases  of  the  Bladder, 
Prostate,  and  Urethra.  Edinb.  1806. — J.  Th.  v.  Soemmering,  Abhdlg.  iiber  die 
schnell,  und  langsam  todtlichen  Krankheiten  der  Harnblase  bei  alten  Manncrn. 
Frankf.  1822. — M.  Nauche,  Des  maladies  de  la  vessie  chez  les  personnes  avan- 
cees  en  age.  Paris,  1810. — Ghopart,  Traits  des  maladies  des  voies  urinaires. 
Paris,  1821. — Robert  Bingham,  Practical  Essay  on  Diseases  and  Injuries  of  the 
Bladder,  etc.  Lond.  1822. — M.  E.  Lallemand,  Observ.  sur  les  maladies  des 
voies  urinaires.  Paris,  1824. —  W.  Goulson,  On  Diseases  of  the  Bladder.  Lond. 
1828. — B.  Brodie,  Lectures  on  Diseases  of  the  Urinary  Organs.  London,  1832. — 
L.  A.  Mercier,  Recherches  anat.  path,  et  thSrap.  sur  les  maladies  des  organes 
genito-urinaires.  Paris,  1841. — R.  Willis,  Urinary  Diseases  and  their  Treatment. 
Lond.  1838. —  W.  Acton,  A  Practical  Treatise  on  Diseases  of  the  Urinary  and 
Generative  Organs.  London,  1851. — H.  Rosenmiiller,  Chron.  Leiden  der  Harn- 
werkzeuge  u.  Extr.  uva;  urs.  frig.  i)ar.  Rhein  Monatsschr.  Juli,  1850.  S.  411. — 
Ditto,  Abtreibung  von  Stein  und  Gries  durch  die  Elisab.-Quelle  zu  Kreuznach. 
Rhein.  Monatsschr.  Juli,  1850.  S.  413. — Kraemer,  Trichiasis  cystiua,  Medic. 
Correspond.  Bl.  bair.  ^rzte.  1850.  H.  18. — Ricord,  Catarrhe  vesical  intense, 
action  avantageuse  des  injections  de  nitrate  d'argent  a  haute  dose.  Gaz.  des 
Hopitaux.  1850.  No.  14. — L.  Macdonell,  Observations  on  the  Treatment  of 
Ciironic  Cystitis.  Monthly  Journal  of  Medical  Science,  May,  1850.  p.  478. — D. 
Pointe,  Traitement  mddic.  des  doulcurs  produites  par  les  calculs  v€sicaux ;  cffi- 
cacitfi  des  extraits  combinCs  d'opium  et  de  bellad.  dans  ce  traitement.  Gaz.  des 
H6pitaux,  1849. — E.  Oradowias,  Semen  lycopod.  gegen  Blennorr.  vesic.  Medi- 
zinische  Zeitung.  Russlands,  1849.  Februar. — Rayer,  Recherches  sur  la  pilimic- 
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tion  (trichiasis  des  voies  iirinaires).  Gazette  Medicale.  1851.  No.  Zl.—Pitha, 
Kranldieiten  der  mtinnliclien  Genitalien  und  Harnblase.  Erlangen,  1864.— Ze- 
bert,  Krankheiten  der  Harnlilase.  Handbuch  der  praktiscben  Medicin.  11.  Bd. 
791  et  seq.  4.  Aufl.  Tubingen,  1871. 


I.  Defects  of  Development  of  the  Bladder* 

Vogler,  Bemerkungen  iiber  Harnblasenvorfall  nebst  zwei  Bcobachtungen  dieser 
Missbildung  und  einem  Anhang  iiber  angeborencn  Mangel  beider  Augapfel. 
Magazin  fiir  die  ges.  Heilkunde  in  Preussen.  LXIII.  N.  F.  XXI.  Bd.  3.  H. 
1844. — Argenti,  Absence  of  the  Bladder.  Memor.  della  med.  contemp.  Sept. 
1844. — T.  H.  Starr,  Case  in  which  Urine  escaped  by  the  Navel.  Lond.  Med. 
Gaz.  Jan.  13,  1844. — Edimrd  Daniell,  Cases  of  Malformation  of  the  Bladder. 
Provincial  Medical  and  Surgical  Journal.  1846.  p.  451. — Mr.  Thomas  Paget, 
Case  of  Patency  of  the  Urachus.  Extraction  of  a  Ring-shaped  Calculus,  formed 
upon  a  Hair  in  the  Bladder,  through  the  Umbilicus.  Med.  Chir.  Trans.  Vol. 
XXXIII.  1850.  p.  293. — Braun,  Abnorme  Lage  der  Harnblase.  Rhein.  Monats- 
schrift.  October,  1851. — Bueh'len,  Extroversio  Vesicre.  Wiirtemb.  Corresp.-Bl. 
30.  1852. — B.  BuUey,  Malformation  of  the  Genital  Organs  and  of  the  Bladder. 
Lancet,  June  26,  1852. — Chance,  Two  Cases  of  Extroversion  of  the  Bladder, 
with  Remarks  on  the  Mode  of  Origin  of  such  Malformations.  Lancet,  Dec.  11, 
1852. — Hafner,  Prolapsus  vesicae  urin.  congenitus  cum  inversione.  Wurtenil)erg 
Corresp.-Bl.  40.  1853. — Ttoux,  Ectopia  vesicae.  Autoplastic  Operation.  L'Union, 
114,  115.  1853. — Daniel  Ayres,  Operat,  der  Blasenektopie.  Verhandl.  der  Ge- 
sellsch.  f.  Geburtsh.  Berlin,  1859.  S.  195. 

As  most  of  the  malformations  of  the  bladder  are  of  more  in- 
terest anatomically  than  clinically,  we  shall  treat  of  them  briefly 
here.  Absence  of  the  bladder,  the  ureters  opening  into  the 
urethra,  is  of  very  rare  occurrence,  and  invariably  fatal.  Ab- 
sence of  the  anterior  wall  of  the  bladder,  Avith  a  corresponding 
defect  in  the  abdominal  wall,  the  symphysis,  and  often  of  the 
urethra  and  penis,  or  rudimentary  development  of  the  same,  is 
much  more  frequently  met  with,  and  is  compatible  with  viability. 
In  these  cases  the  posterior  wall  of  the  bladder  is  visible  as  a  red, 
swollen  surface  of  mucous  membrane,  depressed  backward  so  as 
to  form  a  cavity,  or,  as  is  not  unfrequently  the  case,  bulging 
forward,  the  openings  of  the  ureters  being  very  conspicuous,  and 
the  urine  seen  to  escape  from  them  constantly  drop  by  drop. 
That  this  inversion  of  the  bladder— ectopia  vesicae— is  compatible 
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with  long  life  is  evident  from  the  fact  that  a  number  of  cases  on 
record  occurred  in  adults,  and  I  have  mj^self  seen  this  anomaly 
in  an  old  woman  at  the  Salpetriere  Hospital  in  Paris. 

In  other  cases  the  bladder  is  closed  anteriorly,  but  is  deficient 
beliind,  and  communicates  with  the  rectum  or  vagina ;  congeni- 
tal recto- vesical  or  vesico- vaginal  fistula. 

Very  rarely  the  bladder  is  bifid,  an  occurrence  easily  ex- 
plained by  the  presence  of  a  septum,  which,  as  in  the  case  re- 
corded by  Blasius,  may  divide  the  bladder  into  two  wholly  dis- 
tinct sacs,  each  having  a  ureter  opening  into  it.  Diverticula  from 
the  bladder  are,  commonly,  non-congenital,  and  occur  in  conse- 
quence of  various  diseases. 

Ayres'  successful  autoplastic  operative  procedure  for  ectopia 
vesicae,  and  the  cases  of  recto  vesical  and  vesico-vaginal  fistula, 
which  have  not  unfrequently  been  operated  on  with  good  results, 
show  that  surgery  can  deal  successfully  with  these  malforma- 
tions.   For  details,  we  must  refer  to  special  works  on  surgery. 

II.  Hernia  of  the  Bladder. 

In  its  simplest  form  this  is  met  with  as  a  mere  protrusion  of 
the  mucous  membrane  through  the  urethra,  which  may  increase 
to  a  partial  or  complete  prolapse  of  the  bladder  (cystocele,  Bla- 
senbruch).  In  other  cases  a  portion  of  the  bladder  prolapses  at 
one  of  the  usual  seats  of  hernia,  as  cystocele  inguinalis,  cruralis, 
perinealis,  ischiadica,  foraminis  ovalis,  and,  in  women,  as  cysto- 
cele vaginalis  and  cruralis.  It  is  but  rarely  that  hernia  of  the 
bladder  is  congenital ;  mostly  it  results  from  violent  exertion, 
injuries,  excessive  straining  in  micturition,  and  occasionally  it 
follows  pregnancy  when  the  labor  has  been  a  difficult  one.  The 
hernia  vesicee  may  be  associated  with  pre-existing  ordinary  her- 
nia, or  may  occur  alone.  In  the  first  case,  as  a  rule,  adhesions 
gradually  form  between  the  bladder  and  the  other  viscera  and 
the  sac,  and  the  flow  of  urine  may  thus  be  much  impeded,  stag- 
nation of  urine,  irritation  of  the  bladder,  the  formation  of  stone, 
or  even  septic  poisoning,  resulting.  Very  rarely  the  prolapsed 
portion  of  the  bladder  may  become  strangulated.  When  the 
urine  is  retained,  the  tumor  naturally  increases  in  size,  and  di- 
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niinislies  when  the  urine  is  evacuated ;  as  the  tumor  fills,  the 
efforts  at  micturition  increase,  and  the  same  result  is  produced 
when  the  tumor  is  compressed.  By  the  use  of  a  catheter,  not 
only  may  the  diagnosis  be  rendered  certain  in  doubtful  cases,  but 
the  prolapse  may  be  reduced  by  pressure,  and  the  bladder  may 
be  retained  in  its  place  by  a  suitable  bandage.  In  women,  a  pes- 
sary may  keep  the  bladder  in  its  place.  If  replacement  is  impos- 
sible, owing  to  adhesions,  a  suspensory  bandage  must  be  worn, 
and  the  urine  evacuated  by  pressure  or  the  use  of  a  catheter.  In 
very  rare  cases  herniotomy  may  be  necessary  to  relieve  strangu- 
lation. 

If  the  bladder  prolapses  through  the  urethra  in  females — as 
sometimes  happens,  in  rare  cases,  in  young  girls,  owing  to  the 
urethra  being  very  large,  and  allowing  the  bladder  to  extrude  as 
a  red,  fungoid  tumor — thorough  replacement  is  generally  suffi- 
cient to  effect  a  cure,  or,  if  not,  we  may  follow  Lowe's  example, 
and  cause  the  urethra  to  contract  by  cauterizing  it  after  each 
renewed  protrusion,  and  thus  prevent  any  further  prolapse  of 
the  bladder. 


III.  Inflammation  and  Catarrh  of  the  Bladder. 

(Cystitis,  Catarrhus  Yesicse.) 

J.  Mueller,  De  Inflam.  Vesic.  Urin.  Altd.  1703.— i^''.  Hoffmann,  De  exulcer.  vesicae. 
Hal.  1724. — G.  Vater  (Volch),  Ulceris  vesiciB  origines,  signa  et  remedia.  Hal. 
1709, — Arnaud,  Plain  and  Easy  Instructions  on  Diseases  of  the  Bladder,  etc. 
Loud,  1763. — Ivermann,  De  vesic,  urin.  ejusque  ulcere,  L,  B.  IIQZ.—Tomlin- 
son,  The  Medical  Miscellany,  London,  nii.—Zuher,  De  vesic.  urin.  morb.  Ar- 
gent, 1771.— Fold,  De  abscessu  vesic.  urin.  Lips,  1777. —Sommerer,  De  Cysti- 
tide,  Vienn,  17%%.— M.  Troja,  Lezioni  int,  ai  mali  della  visica  orin.  Nap.  1785. 
—F.  Oerler,  D,  de  cystitide  chron.  Hal,  1823.— G^.  Pitsch,  D.  de  vesic.  urin. 
inflam.  Grcifsw.  1823.— i).  Bianchi,  D.  de  cystitide  et  de  ischuiia.  Patav.  1823. 
Berdt,  Cystitis  im  Encycl.  Worth,  Berl.  1833.  Bd.  IX.  S.  92.— F.  CouUo7i,  Two 
Lectures  on  Stricture  of  the  Urethra,  with  Observations  on  Inflammation  of  the 
Bladder.  Lond.  lSSd.—I^auma7vi,  Handb.  d.  m,  Kl.  Bd,  VI.  p.  lU.—Eisen- 
mann.  Die  Krankhcitsfamilie  Rheuma.  Bd.  HI,  S.  463.— Begin,  Im  Univ. -Lex. 
Bd.  IV,  p.  537.— Arming,  Im  Griife  u.  W.  Journ,  Bd.  XXV.  H.  1.— Cumin,  In 
der  Uebers.  der  Cyclop.  Pract.  Med,  Bd.  I.  p.  5H.—Sprenglei;  in  Schmidt's 
Encycl.  Bd.  HI  S,  2Q0.  —  Civiale,  L.  c.  p,  452  et  p,  AS.—Bvdd,  Case  of  Extensive 
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Ulceration  of  the  Bladder.  J.ond.  Med.  Gaz.  1841.  Nov.  26th.— 6'.  King,  Gan- 
o-rcne  of  the  Bladder.  Dublin  Med.  Press.  \U1.— Lynch,  Cystitis  in  Couse- 
quence  of  Injury  to  the  Spinal  Cord.  Dublin  Journ.  1841.  March,  p.  118.— 
Courty,  On  the  Use  of  Injections  of  Balsams  in  Chronic  Vesical  Catarrh.  La 
Cliuique.  1.  Juin,  1842. — Baumgaertner,  Injections  of  Nitrate  of  Silver  into  the 
Bladder.  Journ.  de  Conn.  M^d.-Chir.  Eerr.  \SA.'i.—Leydel,  Der  Blasencatarrh  u. 
seine  Behandlung  mit  Zugrundelegung  der  Civialischen  Abhandlg.  u.  fremd.  u. 
eig.  Ei  faluungen  dargestellt.  Dresden  u.  Leipzig.  1843.  Arnold,  gr.  8.  S.  199. 
—  Cossy,  On  Certain  Affections  of  the  Bladder  after  Typhus.  Arch.  G6n.  Sept. 
1843. — Seydel,  Die  natiirl.  Heilwass  von  Vichy  als  ein  wicht.  mittel  gegen  Un- 
terleibsiibel,  Harnbeschvverdcn  u.  s.  w.  Nach  den  franzos.  Originalquellen,  so- 
wie  eigen.  Beobacht.  u.  Versuclien  dargestellt.  2.  mit  einem  Nachtr.  Vermehrte 
Auflage.  Dresden  u.  Leipzig.  1844.  Arnold.  8.  IX.  u.  S.  lOQ. —Deherey,  Treat- 
ment of  Chronic  Cystitis  by  Caustic  Injections.  Journ.  de  Conn.  M6d.-Chir. 
Avril,  1845. — W.  H.  Golborne,  Case  of  Chronic  Inflammation  of  the  Bladder. 
Provincial  Med.  Journ.  No.  47.  Nov.  1845. — Hutin,  Vesical  Catarrh.  Inconti- 
nentia uringe.  Annal  de  Th^rapeut.  Med.  et  Chir.  par  Rogretta.  Avril.  IV.  No. 
1.  1847. — Duvivier-Ooeury,  Nouveau  traitement  du  catarrhe  chronique  de  la 
vessie,  par  la  methode  des  injections  et  la  methode  spficiale.  1848.  Paris.  He- 
brad.  J.  B.  Bailli&re.  8.  80  pp. — Micord,  Severe  Vesical  Catarrh.  Excellent  Re- 
sults from  the  Use  of  a  Concentrated  Solution  of  Nitrate  of  Silver.  Gaz.  des 
Hop.  14.  1850. — Prieger,  Chvonische  Leiden  der  Harnwerkzeuge  u.  Ext.  ui  a;  ursi 
frig,  parat.  klin.  Monatsschr.  Juli,  1850. — Lenmistre  Flavian,  Constant  Irriga- 
tion with  a  Solution  of  Salt  in  Chronic  Cystitis.  Gaz.  des  Hop.  1847.  48. 

Inflammation  of  the  bladder,  vesical  catarrh,  may  have  an 
acute  or  a  chronic  course,  and  we  shall  describe  each  separately. 


Acute  Inflammation  of  the  Bladder,  Cystitis  Acuta. 

A.  Cystitis  Macosa  Acuta.       LEEDS  <^  W  f  ST 
Etiology. 

Acute  cystitis  in  the  simplest  cases  is  the  result  of  injury  in 
the  region  of  the  bladder  from  pressure,  blows,  contusion,  or 
fracture  of  the  pelvis,  more  particularly  of  the  pubes  ;  the  latter 
is  very  rarely  a  cause.  Professional  unskilfulness  in  passing  a 
catheter,  for  instance,  may  lead  to  irritation  of  the  bladder.  This 
also  results  not  unfreqnently,  as  may  easily  be  understood,  after 
the  first  "sitting"  in  lithotrity.    The  irritation  of  the  blndder 
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set  up  by  the  long-continued  pressure  ol;  the  liead  during  diffi- 
cult  labors  is  generally  of  a  transitory  character  ;  when  the  pres- 
sure has  been  very  long  continued,  however,  and  artificial  aid 
has  been  rendered,  I  have  seen  gangrene,  followed  by  the  forma- 
tion of  large  vesico-vaginal  fistulse,  result.  Displacements  of  the 
bladder  and  vesical  calculi  are  more  likely  to  cause  chronic  than 
acute  inflammation  of  the  bladder. 

Chemical  irritants,  in  unsuitable  combinations,  or  in  too  strong 
solutions,  injected  into  the  bladder  to  check  bleeding,  etc.,  etc., 
may  directly  cause  acute  inflammation.  In  this  category  comes 
the  remarkable  irritation  set  up  by  cantharides  applied  in  the 
form  of  blisters.  The  cantharidine  becomes  absorbed  and  is 
excreted  by  the  kidneys,  but  only  excites  its  characteristic  irri- 
tation and  inflammatory  symptoms  when  it  is  carried  by  the 
urine  into  the  bladder  and  brought  in  contact  with  the  mucous 
membrane.  Long-retained,  decomposing  urine  is  very  irritating, 
chiefly  owing  to  the  formation  of  carbonate  of  ammonia,  and  in 
this  way  neglected  retention  of  urine,  such  as  is  observed  in 
cases  of  severe  typhus,  is  very  injurious ;  hence  the  rule  to  see 
that  such  patients  are  induced  to  pass  water  several  times  in  the 
day,  or,  if  necessary,  that  the  catheter  be  used. 

A  chill,  or  getting  wet  through,  especially  during  sweating, 
and  long-continued  wetting  of  the  feet,  will  excite  acute  vesical 
catarrh.  The  acute  vesical  irritation,  occasionally  very  severe, 
though  transitory,  set  up  by  new,  imperfectly  fermented  beer 
and  by  all  sorts  of  beverages  of  bad  quality  owes  its  origin 
probably  to  chemical  irritation.  Acute  cystitis  also  sometimes 
develops  secondarily  in  the  course  of  infectious  diseases  with 
various  local  complications,  but,  curiously,  at  certain  times  more 
frequently  than  at  others.  For  instance,  on  one  occasion  I  saw 
acute  vesical  catarrh  develop  secondarily  in  a  series  of  cases  of 
typhoid  fever  at  Breslau,  and  I  have  at  various  times  observed 
it  in  articular  rheumatism.  When  inflammation  attacks  the 
bladder  by  extension  from  other  parts,  it  is  generally  from  with- 
out inward,  as,  for  instance,  from  disease  of  the  urethra,  pros- 
tate, vagina,  or  uterus.  In  other  cases,  however,  an  acute  inflam- 
mation of  the  mucous  jnembrane  of  the  pelvis  of  the  kidney, 
whether  of  spontaneous  origin  or  set  up  by  the  presence  of  cal- 
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culi,  is  transmitted  along  tlie  ureters  to  the  bladder.  Inflannma- 
tion  spreading  from  without  may  also  be  conveyed  from  tlie 
peritoneum  and  its  various  processes  to  the  external  layers  of 
tlie  bladder  and  its  connective-tissue  covering,  as  pericystitis. 
Lastly,  in  a  series  of  cases  we  may  see  acute  vesical  catarrh  arise 
without  any  obvious  cause,  spontaneously,  and  we  may  be  dis- 
posed, as  was  especially  the  case  formerly,  to  regard  the  disease 
as  of  a  rheumatic  or  gouty  character,  generally,  however,  with 
out  sufficient  reason. 


Symptomatology. 

Acute  cystitis  may  begin  suddenly,  with  fever,  severe  pain, 
frequent  desire  to  pass  water,  and  marked  derangement  of  the 
digestive  functions,  or  the  patient's  general  condition  maybe 
but  little,  or  not  at  all,  affected,  whilst  the  local  symptoms  at- 
tract most  attention.  The  pain  and  sense  of  pressure  and  tight- 
ness in  the  lower  part  of  the  abdomen  over  the  region  of  the 
bladder  may  be  constantly  present  and  aggravated  at  intervals, 
in  paroxysms,  or  may  be  felt  principally  during  micturition, 
being  entirely  absent  or  only  insignificant  at  other  times.  In 
proportion  as  the  cervix  and  trigonum  vesicae  are  affected,  the 
difficulty  in  making  water  will  be  more  severe  and  constant,  and 
the  pains  will  radiate  from  the  hypogastrium  to  the  inguinal  or 
even  to  the  sacral  region,  the  perineum,  and  the  testes  and  glans 
penis  (in  men).  The  pain  complained  of  spontaneously  will  be 
greatly  increased  by  pressure,  especially  on  the  hypogastrium 
and  perineum,  and  (in  women)  on  the  fundus  of  the  bladder 
through  the  vagina.  The  frequent  desire  to  pass  water  is  par- 
ticularly distressing,  only  a  little  urine  escaping  each  time,  with 
considerable  pain  and  spasm,  and  complete  retention  may  ensue. 
Even  when  the  difficulty  in  passing  water  is  but  moderate,  the 
patients  are  not  completely  relieved  after  attempts  at  micturi- 
tion, for  they  still  feel  as  if  they  wanted  to  pass  water.  This 
condition  is  called  tenesmus  vesicae,  strangury.  The  urine  thus 
voided  with  great  pain  and  by  drops  at  a  time,  or,  at  any  rate, 
in  small  quantity,  is  generally  thick,  of  a  dark  reddish  color,  and 
sometimes  contains  blood.     If  complete  retention  ensues,  the 
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bladder  gradually  becomes  more  and  more  distended,  and  can 
be  felt  as  a  rounded  tumor,  giving  a  dull  sound  on  percussion, 
rising  higher  and  higher  above  the  pubes.  The  tenesmus  vesicae 
occasionally  becomes  communicated  to  the  rectum  ;  all  the  pel- 
vic organs  may  participate  in  the  painful  sensations.  If  the  pain 
and  desire  to  pass  water  are  less  violent,  they  subside  v^ith  the 
act  of  micturition,  but  only  to  return  subsequently.  If  the  tur- 
bid, high-colored  urine  is  allowed  to  stand,  a  layer  of  mucus, 
sometimes  tinged  with  blood,  quickly  settles  at  the  bottom,  as  a 
rule,  and  an  examination  with  the  microscope  reveals  in  it  a 
number  of  white  blood-corpuscles  (mucus  or  pus-corpuscles). 
It  is  very  rarely  that  blood  is  present  in  any  large  quantity. 
Albumen  is  present  only  when  the  urine  contains  a  quantity  of 
mucus,  cells,  and  blood,  and  is  most  marked  in  cystitis  from  can- 
tharides  ;  a  form  of  cystitis  which  for  this  reason  was  formerly 
regarded  as  a  nephritis. 

In  very  acute  cases  fever  is  present,  and  not  unfrequently 
also  in  cases  in  which  the  local  symptoms  are  not  very  severe. 
Occasionally  the  fever  is  ushered  in  by  a  shivering  fit ;  I  have 
observed  this  several  times  in  connection  with  cystitis  following 
on  the  application  of  blisters.  As  a  rule,  the  fever,  which  may 
be  absent  altogether,  is  associated  with  a  moderate  increase  of 
temperature,  100.4°-102.2°  F.  (38°-39°  Cent.),  and  moderate  fre- 
quency of  pulse,  92-100,  the  fulness  and  tension  of  the  arteries 
being  but  slightly  more  than  normal.  If  cystitis  comes  on  in 
patients  affected  with  fever,  it  may  be  sufficient  to  raise  the  tem- 
perature after  it  had  already  begun  to  fall,  as  in  typhus,  for 
instance. 

In  addition  to  the  usual  symptoms  of  gastric  disturbance 
associated  with  fever,  such  as  thirst,  loss  of  appetite,  and  ten- 
dency to  constipation,  there  are  often  nausea,  retching,  and  even 
severe  vomiting,  which  also  occurs,  as  is  well  known,  not  unfre- 
quently in  other  affections  of  the  urinary  organs.  The  amount 
of  fever  depends  usually  on  the  intensity  of  the  inflammation ; 
in  not  a  few  cases,  however,  it  seems  to  be  associated  with  some 
special  predisposition. 

If  we  are  compelled  to  make  use  of  the  catheter  in  conse- 
quence of  retention  of  urine  and  increasing  distention  of  the 
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bladder,  it  will  be  found  to  give  rise  to  much  pain,  even  when 
skilfully  passed  and  the  instrument  is  a  flexible  one.  In  many 
cases,  also,  pain  is  complained  of  when  passing  a  motion,  so  that, 
if  a  mild  laxative,  such  as  castor  oil,  is  not  administered  occa- 
sionally, the  patient,  in  order  to  avoid  pain,  neglects  to  evacuate 
the  bowels,  and  distention  of  the  abdomen,  meteorismus,  and 
increased  pressure  on  the  bladder  follow.  In  rare  cases,  and 
more  especially  in  vesical  irritation  following  on  the  internal  use 
of  large  doses  of  cantharides,  which,  as  is  well  known,  is  re- 
garded, though  erroneously,  as  a  remedy  for  impotence  in  the 
male,  we  may  observe  the  irritation  spread  to  the  external  geni- 
tals, and  even  produce  priapism,  a  symptom  often  described  in 
connection  with  poisoning  by  cantharides  since  the  time  of 
Ambroise  Pare.  In  this  form  we  also  often  see  portions  of  false 
membrane  in  the  urine  ;  their  passage  is  accompanied  by  violent 
tenesmus  vesicae,  and  they  are  occasionally  tinged  with  blood. 
Also  in  connection  with  croupo-diphtheritic  processes  attacking 
other  parts,  croupous  cystitis  becomes  developed  in  the  form  of 
pseudo-membranous  diphtheria,  and  then  large  fibrinous  masses 
of  exudation  may  be  thrown  off,  and,  after  previous  blocking  of 
the  bladder,  may  be  passed  gradually  with  great  difficult}^  and 
straining.  The  bladder  may  also  participate  in  diphtheritic 
puerperal  processes. 


Progress  and  Result 

As  a  rule,  the  disease  only  has  a  rapid  course,  terminating 
within  a  few  davs  when  it  is  due  to  some  accidental  irritation, 
such  as  an  injury,  or  to  badly  fermented  beverages,  or  canthari- 
des.  In  these  cases  usually  the  pain  diminishes,  the  fever 
abates,  the  quality  of  the  urine  improves,  and  the  patient  makes 
water  easily  in  the  course  of  a  few  days,  and  a  cure  results  in 
four  or  five,  or,  at  most,  eight  days.  In  other  cases,  in  which 
the  disease  progresses  favorably  towards  recovery,  it  nevertheless 
lasts  for  one  or  two,  or  even  several  weeks.  In  these  cases  there 
is  almost  invariably  very  great  improvement  in  the  second  week, 
resulting  in  recovery  in  the  third  or  fourth.  In  other  cases  the 
cure  is  imperfect,  the  fever  abates,  the  pain  diminishes  or  wholly 
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subsides,  but  there  is  still  too  frequent  desire  to  pass  water,  and 
the  urine  remains  abnormal  in  quality  for  a  long  time.  The 
cystitis,  instead  of  being  acute,  has  become  chronic.    In  rare 
cases  gangrene  ensues.     This  is  especially  liable  to  occur  in 
typhus,  if  prolonged  retention  has  been  overlooked,  and  in  those 
cases  in  which  there  seems  to  be  some  inherent  tendency  for 
inflammation  to  terminate  in  gangrene.    In  puerperal  women, 
gangrene  of  the  bladder  is  generally  due  to  long-continued  pres- 
sure of  the  child's  head  on  the  bladder, but  also  in  normal  labors 
puerperal  cystitis  may  now  and  then  terminate  in  gangrene. 
We  must  also  mention  as  one  of  the  results  of  cystitis,  complete 
suppression  of  urine  accompanied  by  all  the  signs  of  ursemic  poi- 
soning, fever  of  a  typhoid  character,  and  even  death,  if,  as  a 
result  of  the  cystitis,  the  openings  of  the  ureters  have  become 
blocked.    I  have  some  doubt,  however,  as  to  the  possibility  of 
cystitis  alone,  without  any  complication,  setting  up  any  such 
symptoms. 


B.  Inflammation  of  the  Snbmacoas  and  Snbserou?  Connective  Tissue  and  of  the  Structures 
sarrounding  the  Bladder.  Cystitis  Submncosa,  Snbserosa,  Parenehymatosa,  Peri- 
cystitis, Paracystitis. 

Though  inflammation  of  the  mucous  membrane  is  by  far  the 
most  frequent  form  of  acute  cystitis,  any  of  the  other  anatomical 
structures  may  be  the  seat  of  inflammation.  The  symptoms, 
then,  however,  are  much  more  severe,  especially  when  the  sub- 
mucous tissue  is  affected.  Whilst  the  white  corpuscles  poured 
out  on  the  free  inner  surface  of  the  bladder  and  mingling  with 
the  urine  relieve  to  some  extent  the  parts  from  which  they  come, 
submucous  and  subserous  purulent  localized  or  diffused  inflltra- 
tion  causes  much  more  serious  complications  on  account  of  the 
comparatively  narrow  space  within  which  it  is  confined.  The 
walls  of  the  bladder,  thickened  by  infiltration,  rigid,  liypertro- 
phied,  adherent  and  contracted  by  pericystitis  are,  on  the  one 
hand,  rendered  much  less  capable  of  expelling  the  urine,  and, 
on  the  other  hand,  the  bladder  can  contain  but  a  small  quantity 
of  urine,  so  that  the  continued  secretion  of  urine  leads  to  an 
excruciating  sense  of  pain  over  the  whole  vesical  region  and  to 
frequent,  almost  constant  attempts  to  pass  water,  which  is  only 
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voided  in  very  small  quantities,  often  guttative,  and  as  a  conse- 
quence the  glans,  the  prepuce,  the  whole  penis,  and  the  scrotum 
become  excoriated.  If  an  abscess  in  the  submucous  tissue 
bulges  considerably  into  the  interior  of  the  bladder  it  may,  if 
situated  in  the  posterior  or  lateral  w^alls  of  the  bladder,  consider- 
ably obstruct  the  flow  of  urine  from  the  ureters  and  so  cause 
regurgitation  of  the  urine  to  the  kidneys,  whilst  a  similar  collec- 
tion in  the  neighborhood  of  the  neck  of  the  bladder  may  block 
up  the  opening  of  the  urethra  and  lead  to  complete  retention  of 
urine.  The  pain  and  desire  to  pass  water  remain  constantly ;  the 
sense  of  pressure  in  the  neighborhood  of  the  bladder  and  deep 
in  the  pelvis,  steadily  increasing  and  constant,  radiates  to  the 
lumbar,  sacral,  and  perineal  regions,  and  even  more  distant  parts. 
Attacks  of  shivering  occur  irregularly  in  the  course  of  the  fever 
and,  together  with  the  typhous  state  of  the  patient  which  often 
develops  very  rapidly,  indicates  suppuration  or  absorption  of 
the  constituents  of  the  urine.  Complete  loss  of  appetite,  intense 
thirst,  frequent  retching  and,  not  unfrequently,  obstinate  vomit- 
ing ensue.  If  the  abscess  bursts  into  the  cavity  of  the  bladder, 
the  pain  and  attempts  to  pass  water  diminish,  the  fever  abates, 
the  rigors  cease,  the  pus  escapes  with  the  urine,  which  is  voided 
more  copiously  and  easily,  pus  continues  for  a  time  to  be  con- 
stantly, or  at  intervals,  mixed  with  the  urine,  until  finally  the 
bladder  heals  by  cicatrization. 

Both  the  subserous  and  the  submucous  abscesses  may  also, 
however,  burst  externally;  in  rare  cases  into  the  peritoneum, 
setting  up  rapidly  fatal  peritonitis  ;  much  more  frequently  into 
the  cellular  tissue  surrounding  the  bladder,  giving  rise  to  the 
well-known  symptoms  of  infiltration  of  urine,  inflammation,  in- 
tense congestion,  oedematous  swelling  of  the  ano-perineal  region, 
followed  by  bursting  of  the  abscess  in  this  situation  or  into  the 
rectum  or  vagina,  and  the  escape  of  urine  through  the  fistu- 
lous openings  subsequently  remaining.  Inflammation  may  also 
spread  widely  around  the  rectum  in  consequence  of  this  infiltra- 
tion of  urine.  In  other  cases,  fistulse  may  form  at  the  side  of 
the  pubic  symphysis.  Pus  may  also  deeply  undermine  the  cel- 
lular tissue  in  the  peritoneum  and  give  rise  to  gravitating  ab- 
scesses.   It  is  well  known  that  death  may  ensue  within  a  few 
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days  or  weeks  under  siicli  circumstances,  preceded  by  typhous 
symptoms  with  coma,  extreme  prostration  of  strength  and  high 
fever.  By  appropriate  treatment,  however,  the  regular  use  of 
the  catheter  to  draw  off  the  urine,  the  dangerous  symptoms  may 
pass  away,  the  fever  subside,  and  complete  recovery  gradually 
follow,  or  one  or  several  urinary  listulje,  which  may  subsequently 
be  successfully  treated,  may  be  left. 

If,  on  the  other  hand,  we  have  to  deal  with  adhesive  peri-  and 
paracystitis,  either  as  a  primary  affection,  or,  what  is  more  com- 
mon, as  an  extension  of  inflammation  from  the  cellular  tissue  of 
the  pelvis,  from  the  iliac  fossae,  or  from  the  neighborhood  of 
Douglas's  pouch;  the  febrile  symptoms  are  unimportant,  and 
there  are  scarcely  any  symptoms  due  to  pressure,  but  the  blad- 
•der,  owing  to  adhesions  of  neighboring  organs,  is  much  less  able 
to  contract,  so  that  the  urine  is  voided  with  increasing  difficulty 
ending  in  retention,  which,  however,  is  not  important,  owing  to 
the  ease  and  painlessness  with  which  catheterization  can  be 
effected  in  these  cases.  If  the  paracystitis  ends  in  suppuration, 
either  primarily  or  by  continuation  from  suppuration  in  the  cel- 
lular tissue,  especially  of  the  right  iliac  fossa,  the  abscess  may 
become  evacuated  through  the  bladder,  the  pus  escapes  with  the 
urine,  the  suppuration  soon  ceases,  and  recovery  follows.  In  other 
cases  evacuation  takes  place  through  the  bladder  and  the  rec- 
tum, recovery  also  resulting  subsequently.  In  other  cases,  which 
are  happily  rarer,  but  of  which  I  have  several  times  observed 
examples,  the  site  of  the  opening  of  the  abscess  into  the  bladder 
Tbecomes  converted  into  a  fistula,  so  that  pus  continues  to  pass 
into  the  bladder  for  a  long  time  and  is  evacuated  with  the  urine. 
In  one  case  which  I  treated  in  Paris,  in  association  with  Louis 
and  Velpeau,  the  fistulous  opening  was  probably  small,  a  con- 
siderable quantity  of  pus  escaping  with  the  urine  from  time  to 
time,  and  then  ceasing  for  days  or  weeks.  As  a  rule,  these  ab- 
scesses in  the  neighborhood  of  the  bladder  end  in  death,  pre- 
ceded by  gradual  wasting  and  hectic,  but  in  some  cases  the  sup- 
puration gradually  diminishes  and  recovery  follows.  Under  the 
head  of  diagnosis  I  shall  return  to  some  of  these  points. 
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Pathological  Anatomy. 

It  is  but  mrely  tliat  opportunity  is  afforded  of  observing 
acute  cystitis  in  those  who  have  died  quickly  from  other  dis- 
eases. It  is  then  seen  that  the  mucous  membrane  is  intensely 
congested  over  its  whole  surface,  or  only  partially  in  a  puncti- 
form  manner,  or  in  streaks,  or  with  ecchymoses.  Usually  it  i3 
much  altered  in  structure,  softened  and  thickened.  The  few 
closed  follicles  at  the  entrance  of  the  bladder  are  sometimes, 
especially  at  the  centre,  the  seat  of  a  partial  injection.  On  tho 
free  surface  of  the  mucous  membrane  of  the  bladder  we  find 
either  a  more  or  less  muco-purulent  fluid,  or  even  pseudo-mem- 
branes. The  inflammation  may  also  be  of  a  more  diphtheritic 
character  ;  if  so,  a  finely  granular  exudation  will  be  infiltrated  in 
the  mucous  membrane,  and  will  lead  later  to  abrasions  or  deep 
ulcerations.  Occasionally  we  may  demonstrate  a  submucous 
purulent  inflammation  with  perforation  inward  or  outward,  and, 
as  already  mentioned,  infiltration  of  urine.  More  rarely,  gan- 
grene has  resulted  either  from  long-continued  retention  of  urine 
in  typhus,  or  after  prolonged  pressure  from  a  bulky  foetal  head 
during  delivery.  The  anatomical  characters  do  not  present  any 
special  features. 


Diagnosis. 

This  is  usually  easy.  The  violent  pains  in  the  region  of  the 
bladder,  associated  with  fever  and  the  mixture  of  mucus,  pus, 
or  blood,  easily  distinguish  acute  vesical  catarrh  from  vesical 
spasm,  in  which  the  pain  and  straining  may  be  almost  as  severe, 
but  the  quality  of  the  urine  remains  unchanged,  or  may  for  a 
time  only  most  probably  be  more  watery  and  clearer  than  in  the 
normal  condition.  It  is  difficult  to  recognize  parenchymatous 
vesical  abscess,  as  there  are  no  special  signs  to  indicate  it ;  and 
intense  fever,  a  more  protracted  course,  and  increased  difficulty  in 
passing  water  rather  indicate  submucous  suppuration ;  it  is  only 
the  escape  of  large  admixtures  of  pus  which  renders  the  diagno- 
sis certain,  whilst  at  the  same  time  a  marked  improvement  grad- 
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Tially  ensues.  If,  however,  a  quantity  of  pus  and  mucus  had 
previously  been  mixed  with  the  urine,  all  signs  of  bursting  of 
the  abscess  would  be  wanting.  The  symptoms  of  pericystic  infil- 
tration of  pus,  such  as  pain,  swelling,  doughy  oedema,  etc.,  are 
much  more  readily  recognized,  especially  when  the  abscess  is 
situated  between  the  front  of  the  bladder  and  the  symphysis 
pubis.  If  the  abscess  is  situated  laterally  or  posteriorly,  the 
pain  and  sense  of  fulness  are  felt  more  deeply,  the  bladder  is 
much  more  impeded  in  its  efforts  to  expel  the  urine,  and  the 
phlegmonous  swelling  can  be  detected  either  about  the  fundus 
of  the  bladder  through  the  abdominal  wall,  or  deeply  placed  at 
the  sides,  or  through  the  perineum,  or  from  the  rectum.  If,  on 
the  other  hand,  the  bladder  is  so  compressed  by  the  surrounding 
suppurative  inflammation  that  only  a  small  quantity  of  urine 
can  be  retained  in  it,  the  diminution  in  the  capacity  of  the  blad- 
der is  discovered,  on  passing  a  catheter,  by  the  small  amount 
which  can  be  withdrawn,  and  after  the  urine  has  been  drawn 
off  the  tumor  continues  undiminished  in  size.  If  the  abscess 
burst  into  the  bladder,  the  signs  before  mentioned  avail  for  diag- 
nosis, and  fluctuation  may  be  detected  in  the  perineum,  rectum, 
or  vagina,  of  the  abscess  present  in  either  of  these  situations. 

Prognosis. 

In  ordinary  cases  of  acute  inflammation  of  the  mucous  mem- 
brane of  the  bladder,  the  prognosis  is  of  a  hopeful  character,  as 
cystitis,  when  uncomplicated,  is  not  attended  by  any  danger. 
The  kind  which  is  set  up  by  chemical  irritation  generally  passes 
through  its  course  quickly  and  favorably,  and  if  in  poisoning 
from  cantharides  death  ensues,  the  vesical  irritation,  as  a  rule, 
has  but  little  share  in  the  result,  and  only  secondarily.  The 
cystitis,  also,  which  comes  on  secondarily  in  the  course  of  severe 
acute  diseases,  usually  ends  in  recovery  in  a  few  days  or  two  or 
three  weeks.  On  the  other  hand,  the  course  of  acute  vesical 
catarrh  may  become  protracted  and  it  may  take  on  the  chro- 
nic form.  This  occurs  most  frequently  when  the  cause  of  tlie 
cystitis  is  not  of  a  transitory  character  —  for  instance,  stricture 
of  the  urethra,  the  presence  of  foreign  bodies  in  the  bladder,  etc. 
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Here  the  existing  disease  lias  predisposed  to  a  protracted  course. 
If,  liowever,  by  appropriate  treatment  we  can  remove  the  cause, 
the  prognosis  becomes  much  more  hopeful.  Deeply  situated  in- 
flammation of  the  bladder,  with  suppuration,  is  always  a  source 
of  great  anxiety  and  danger,  whether  it  is  situated  in  the  sub- 
mucous and  subperitoneal  connective-tissue  layers  of  the  bladder, 
or  occurs  in  the  form  of  pericystitis.  A  vesical  abscess  bursting 
inwardly  may  quickly  end  in  recovery ;  but  it  may  burst  out- 
wardly, and  pericystic  suppuration,  whether  primary  or  second- 
ary, if  it  be  peripheral,  is  always  an  extremely  critical  condition, 
as  it  may  lead  to  infiltration  of  urine  and  a  septic- typhoid  state, 
which  is  not  unfrequently  fatal,  or  may  be  the  starting-point  for 
long-standing  urinary  fistula.  Diphtheritic  inflammation  of  the 
bladder  is  always  very  dangerous  ;  gangrene,  invariably  fatal. 


Treatment. 

We  must  invariably  aim,  in  the  first  place,  at  removing  the 
cause.  Chemically  irritant  remedies  or  beverages,  such  as  young, 
imperfectly  fermented  beer,  must  immediately  be  countermanded, 
and  we  must  also  avoid  using  any  more  blisters  if  vesical  irrita- 
tion has  followed  the  application  of  cantharides.  If  the  inflam- 
mation of  the  bladder  was  preceded  by  gonorrhoea,  we  should  be 
very  cautious  in  the  use  of  balsamic  remedies  directed  against  this 
disease.  If  the  disease  has  originated  from  causes  which  cannot 
for  the  moment  be  removed,  we  should  be  very  cautious  in  ex- 
ploring the  bladder,  especially  with  the  catheter. 

If  the  acute  cystitis  is  moderate  in  its  severity,  soothing 
remedies,  rest,  and  low  diet  will  often  be  sufiicient  to  effect  a 
cure.  Lying  in  bed  is  always  very  advantageous,  as  the  pain  is 
not  unfrequently  increased  by  the  sitting  or  standing  posture,  or 
on  moving  about.  Under  the  head  of  soothing  drinks,  we  may 
mention  marsh-mallow,  or  linseed  or  hemp-seed  tea,  or  almond 
emulsion,  and  also  cow's  milk,  half  or  a  whole  cupful  every  two 
or  three  hours,  as  sole  nourishment.  Warm  fomentations  or 
poultices  over  the  abdomen  relieve  the  pain  more,  as  a  rule, 
than  cold  applications,  though  the  latter  are  more  grateful  and 
useful  to  a  few  patients,  and  should,  therefore,  be  cautiously 
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tried.  If  the  pain  does  not  subside,  morphia  or  opium  is  most 
advantageous,  the  former  every  three  hours  in  doses  of  .077  gr. 
(0.005  gramme),  the  latter  in  doses  of  a  grain  or  a  grain  and  a 
half  (0.06-0.1)  daily  in  mucilage  or  almond  emulsion,  about  five 
ounces  (160.0),  so  that  .15  gr.  (0.01)  of  extract  of  opium  is  given 
per  dose,  that  is,  one  or  two  tablespoonfuls  every  hour  or  two 
hours.  In  many  cases,  emollient  enemata  of  linseed  tea  and  oil 
afford  great  relief ;  and  we  may  also  profitably  order,  especially 
at  night,  a  small  enema  of  three  and  a  half  ounces  (100  grms.)  of 
water  with  ten  drops  of  tincture  of  opium,  which  ought  to  be 
retained.  Still  more  certain  in  their  action  under  these  cir- 
cumstances are  suppositories  of  hydrochlorate  of  morphia  and 
cocoa  butter,  the  proportion  varying  from  one  per  cent,  to 
fifteen » per  thousand.  It  is  only  when  the  pain  is  very  vio- 
lent and  persistent,  and  the  inflammation  very  intense,  that 
we  order  leeches  (10  to  12)  to  be  applied  to  the  hjqoogastrium, 
or,  still  better,  though  certainly  less  conveniently,  to  the  per- 
ineum, or,  in  women,  to  the  labia  majora.  The  remedies  which 
have  been  reported  to  act  as  specifics,  such  as  herniaria  glabra, 
herba  clienopodii,  semen  lycopodii,  have  no  such  effect,  and 
must,  therefore,  be  banished  from  our  list  in  the  treatment  of 
acute  cystitis.  Lukewarm  hip  or  immersion  baths,  at  a  tem- 
perature of  80.6°-82.4°  F.  (27°-28°  C.)  are  useful  in  proportion  to 
the  length  of  time  for  which  the  bath  is  continued.  At  first, 
half  an  hour  is  sufficient,  but  the  duration  may  be  increased  to 
an  hour  or  two  hours,  and  the  bath  may  be  repeated  a  second 
time  in  the  course  of  the  day.  Warm  injections  into  the  bladder, 
which  have  been  so  much  recommended  in  many  quarters,  and 
especially  by  Brodie,  cause  more  injury  by  the  necessary  intro- 
duction of  instruments  than  the  presence  of  soothing  fluids  in 
the  bladder  for  a  short  time  does  good. 

If  there  be  a  copious  muco-purulent  sediment,  when  the  in 
tensity  of  the  inflammation  has  abated,  an  astringent  may  be 
administered  and  none  acts  better,  under  these  circumstances, 
than  tannin.  We  shall  recur  to  this  point  under  the  head  of 
Chronic  Vesical  Catarrh. 

If  the  urine  is  voided  in  small  quantity,  or  wholly  retained, 
and  warm  baths  and  sedatives  have  not  had  the  desired  effect. 
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the  cautious  passage  of  a  soft  wax  bougie  into  the  bladder  will 
sometimes  cause  the  urine  to  flow.  If,  however,  it  is  absolutely 
necessary  to  use  a  catheter,  the  greatest  caution  should  be  exer- 
cised, and  the  instrument  should  be  flexible  and  without  any 
stylet.  Lasserre's  catheter  is  particularly  adapted  for  such 
cases.  If  inflltration  of  the  neck  of  the  bladder,  dependent  on  its. 
great  sensitiveness,  remains  after  an  attack  of  gonorrhoea,  the 
systematic  passage  of  a  wax  bougie  will  greatly  diminish  the 
excessive  sensitiveness  which  tends  to  keep  up  the  inflammation.. 

If  an  abscess  forms,  we  have  no  means  of  accelerating  its  burst- 
ing. As  soon,  however,  as  any  suspicious,  reddened,  doughy 
patch  of  infiltration  makes  its  appearance  externally  at  the  lower 
part  of  the  abdomen,  in  the  groin,  or  in  the  perineum,  we  take 
care  to  provide  a  free  outlet  for  the  pus.  In  doing  this,  however^ 
we  do  not  incise  deeply,  at  once,  but  cut  carefully  layer  by  layer^ 
examining  from  time  to  time  as  to  whether  we  are  not  too  near 
the  bowel  or  peritoneum  or  bladder,  or  the  commencement  of  the 
urethra.  It  is  only  when  distinctly  fluctuating  abscesses  present 
themselves  in  the  perineum  that  we  can  proceed  in  the  ordinary 
way.  Otherwise,  after  we  have  laid  bare  the  abscess,  we  pass  a 
catheter,  determine  the  position  of  the  neighboring  organs  and 
then  make  a  small  puncture  and,  if  pus  comes,  enlarge  the  open- 
ing sufficiently  to  give  exit  to  the  pus.  Fluctuating  abscesses- 
projecting  into  the  vagina  or  rectum  may  be  tapped  with  a  fine 
exploring  trocar.  If,  however,  the  diagnosis  is  doubtful,  it  is 
better  to  abstain  from  even  this  procedure.  Gravitating  collec- 
tions of  pus  and  abscesses  in  dependent  positions  are  also  to  be 
opened  early.  The  usual  consequences  of  the  infiltration,  such, 
as  urinary  fistulse,  etc.,  are  to  be  treated  on  general  surgical  prin- 
ciples. A  septicsemic  condition  associated  with  extensive  infil- 
tration of  urine,  and  a  high  state  of  fever  should  be  combated 
by  large  doses  of  quinine,  decoction  of  bark  with  acid,  and  if 
collapse  is  threatened,  musk  and  wine,  whilst  surgical  treatment 
is  not  neglected.  Unfortunately,  however,  the  best  remedies  are 
often  quite  powerless  under  such  circumstances. 
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Chronic  Vesical  Catarrh,  Chronic  Inflammation  of  the  Bladder. 

Etiology. 

Men  are  much  more  liable  than  women  to  vesical  catarrh.  In 
the  young  and  middle-aged,  it  is  met  with  much  less  frequently 
than  after  the  forty-fifth  year  ;  in  the  old  it  is  most  frequent  of 
all.  In  early  life,  it  is  due,  not  unfrequently,  to  an  extension  of 
inflammation  along  the  urethra  from  a  neglected  gonorrhoea,  or 
extension  takes  place  from  a  suppurative  pyelitis  not  unfre- 
quently set  up  by  phosphatic  concretions  forming  in  the  kidneys. 
In  advanced  age,  vesical  catarrh  is  sometimes  idiopathic,  and  at 
other  times  a  complication  of  various  affections  of  the  uropoietic 
system.  It  is  common  after  long-continued  and  frequently  repeat- 
ed chills,  and  in  those  who  are  liable  to  gout  and  hemorrhoids  ;  it 
is  very  difiicult,  however,  to  explain  the  causative  connection  be- 
tween them.  Repeated  excesses  and  a  too  luxurious  mode  of 
life  predispose  to  the  disease.  Any  impediment  to  the  flow  of 
urine,  owing  to  permanent  stricture  of  the  urethra  or  enlarge- 
ment of  the  prostate,  may  give  rise  to  a  very  obstinate  vesical 
catarrh,  unless  the  urine  is  regularly  and  completely  drawn  off. 
The  urine  first  of  all  contains  a  little  mucus,  this  leads  to  the  pro- 
duction of  a  ferment  by  which  a  portion  of  the  urine  becomes 
converted  into  carbonate  of  ammonia,  which  is  a  source  of  con- 
stant irritation  to  the  bladder,  and  in  this  way  an  obstinate 
catarrh  is  excited.  The  chronic  irritation  of  the  bladder  which 
develops  in  cases  of  paralysis,  arises  in  a  precisely  similar  man- 
ner, whether  the  paralysis  is  idiopathic  or  the  result  of  some 
disease  of  the  central  nervous  system  and  associated  with  para- 
plegia. Irritation  of  the  bladder  from  repeated  attempts  at 
lithotrity  may  also  give  rise  to  obstinate  vesical  catarrh,  which 
will  be  persistent  in  proportion  to  the  extent  to  which  the  blad- 
der has  been  previously  irritated  by  the  foreign  body. 

Symptomatology. 

We  have  already  explained  that  chronic  vesical  catarrh  may 
develop  out  of  the  acute  form.    In  tlie  majority  of  cases,  how- 
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ever,  the  disease  commences  insidiously  and  slowly  either  in  the 
course  of  various  diseases  of  the  kidneys,  prostate,  or  urethra,  or 
as  a  complication  of  some  other  affection  of  the  bladder.  In  a 
considerable  number  of  cases,  however,  vesical  catarrh  develops 
as  an  independent  affection.  These  are  the  very  cases  in  which 
the  unimportant  character  of  the  symptoms  in  the  early  stage 
becomes  a  cause  of  intractableness  later,  as  the  catarrh  has,  to  a 
certain  extent,  already  gained  firm  footing  before  it  gives  rise  to 
symptoms  which  cause  a  medical  man  to  be  consulted.  The 
local  pains  are  but  slight.  For  a  long  time  the  patient  is  simply 
conscious  of  a  certain  amount  of  uneasiness  in  the  vesical  region, 
in  the  hypogastriura,  and  in  the  perineum.  The  increased  fre- 
quency of  attempts  at  micturition  indeed  soon  become  trouble- 
some, but  the  urine,  necessarily  voided  in  small  quantities,  is  still 
of  tolerably  normal  appearance.  As  the  disease  progresses,  all 
these  symptoms  increase  in  severity.  The  region  of  the  bladder 
and  the  perineum  are  the  seat  of  frequent  pains,  accompanied  by 
various  spasmodic  symptoms  and  vesical  tenesmus  if  the  neck  of 
the  bladder  be  inflamed.  The  patients  are  compelled  to  micturate 
frequently,  but  pass  only  a  small  quantity  of  urine  each  time, 
and  are  especially  troubled  with  urgent  desire  to  pass  water  after 
taking  food  or  after  drinking,  and  also  at  night,  only  exceed- 
ingly small  quantities  of  urine  being  voided  each  time,  sometimes 
accompanied  by  a  burning  sensation  in  the  urethra  and  irritation 
of  the  glans.  The  examination  of  the  urine  is  of  the  greatest 
importance.  It  often  becomes  cloudy  very  early.  Its  specific 
gravity  will  not  be  markedly  increased.  Generally,  it  is  feebly 
acid,  neutral,  or  alkaline,  and  often  has  an  offensive  odor ;  from 
time  to  time  blood  may  be  present,  and  forms  a  reddish  layer 
superimposed  on  the  general  sediment,  or  gives  to  the  whole 
quantity  of  urine  a  more  or  less  brownish  red  tinge.  The  most 
characteristic  feature,  however,  is  the  usually  tolerably  copious 
muco-purulent  sediment  which  separates  in  a  tolerably  thick  layer 
from  the  turbid  urine,  and,  as  a  rule,  adheres  firmly  to  the  bottom 
of  the  vessel.  Occasionally  the  whole  of  the  urine  has  a  some- 
what ropy,  syrupy  consistence  if  ammonia  has  become  tuWy  de- 
veloped. We  can  always  produce  this  condition  by  agitating 
the  purulent  urine  with  caustic  ammonia  and  allowing  the  mix- 
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ture  to  stand  for  some  time,  when  the  fluid  will  become  of  an 
almost  gelatinous  consistence.  In  addition  to  this  sufficiently 
conclusive  experiment,  we  should  always  make  a  microscopic  ex- 
amination. For  we  find  apparently  thoroughly  purulent  urinary 
sediments  which  really  consist  almost  entirely  of  earthy  phos- 
phates, especially  the  ammoniaco-magnesian  phosphate,  lithic 
acid,  and  mineral  substances,  and  therefore  are  not  dependent  on 
the  vesical  catarrh.  We  may  also  easily  fall  into  error  if  we 
merely  examine  the  urine  chemically,  as  we  may  be  alarmed  by 
the  constant  presence  of  albumen,  and  inclined  to  diagnose  dis- 
ease of  the  kidney  when  none  exists.  The  presence  of  a  number 
of  pus-cells,  together  with  large  pavement  epithelial  cells  from 
the  bladder,  is  important  as  an  aid  to  diagnosis,  as  in  association 
with  pus  coming  from  the  kidney  we  generally  find  the  much 
smaller,  oval,  or  cylindrical  kidney  epithelial  cells,  and,  in  mor- 
bus Brightii,  the  well-known  casts.  The  characters,  therefore, 
which  are  discoverable  on  a  minute  examination  of  the  urine  are 
of  the  greatest  importance.  Not  unfrequently,  the  urine  con- 
tains a  number  of  bacteria.  Sometimes  a  thick,  muco-purulent 
mass  is  voided,  either  at  the  commencement  or  at  the  termina- 
tion of  the  act  of  micturition,  and  may  give  rise  to  symptoms  of 
dysuria. 

When  the  disease  has  lasted  for  some  time,  the  pain  dimin- 
ishes as  a  rule,  but  the  urine  continues  to  be  voided  very  fre- 
quently. Sometimes  we  can  feel  the  bladder  through  the  In'po- 
gastrium  and  also  through  the  rectum  as  a  round,  globular 
tumor,  owing  in  a  great  measure  to  the  thickening  of  the  walls. 
This  would  occur  more  frequently  were  it  not  that  the  bladder 
often  retains  but  small  quantities  of  urine,  and  its  cavity  becomes 
considerably  contracted.  As  a  rule,  the  digestive  organs  also 
suffer  in  vesical  catarrh.  The  appetite  becomes  impaired,  diges- 
tion is  slow  and  imperfect,  and  there  is  more  or  less  obstinate 
constipation.  Many  patients  suffer  from  sickness.  Owing  to 
this  mal-assimilation  and  the  daily  drain  from  the  formation  of 
pus,  the  general  system  suffers.  The  patients  have  a  pale  and 
sickly  appearance,  the  bodily  strength  and  weight  slowly  dimin- 
ish, but  the  disease  rarely  leads  to  a  truly  hectic  febrile  condi- 
tion.   If  the  vesical  catarrh  is  not  dependent  on  some  other  dis- 
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ease  which  it  is  difRcult  to  cure,  though  it  certainly  belongs  to 
the  class  of  intractable  diseases,  yet  it  does  yield  to  appropriate 
treatment  after  several  fluctuations,  often  only  after  the  lapse  of 
many  months,  and  in  many  patients  it  may  become  habitual, 
improving  in  the  summer  and  being  aggravated  in  the  winter. 
Relapses  and  exacerbations  from  time  to  time  into  acute  cystitis 
are  not  unfrequent.  Decided  improvement  is  accompanied  by  a 
gradual  diminution  in  the  quantity  of  pus  in  the  urine,  and, 
finally,  the  latter  ceases  to  be  present  at  all.  The  painful  sensa- 
tions also  disappear.  The  urine  can  be  retained  for  a  longer 
period.  Digestion  improves  and  the  strength  returns.  The 
patients  can  also  again  bear  long-continued  exertion,  whilst  at 
the  height  of  the  disease  this  often  occasions  such  pain  that 
the  patients  are  compelled  to  avoid  any  great  exertion  for  weeks 
and  months  at  a  time.  Vesical  catarrh  is  certainly  not  of  itself 
fatal,  but  if  complicated  with  other  diseases  it  may  hasten  the 
fatal  event  by  enfeebling  the  constitution.  It  may,  however, 
directly  cause  death  if  in  the  diphtheritic  form,  or  if  perforation 
occur  into  the  peritoneal  cavity  or  the  cellular  tissue  of  the  pelvis 
or  permeum .  ,     ,        ^    r  ST-  R !  H  f  N  G 

Pathological  Anatomy. 

In  chronic  catarrh,  the  mucous  membrane  is  usually  slightly 
swollen,  thickened,  congested,  and,  after  the  disease  has  existed 
for  some  time,  of  a  slate  gray  color.  The  bladder  contains  some 
purulent  urine,  which  not  unfrequently  abounds  in  earthy  phos- 
phates. In  consequence  of  increased  nutrition  the  mucous  mem- 
brane and  the  submucous  tissue  may  become  hypertrophied,  so 
indeed  may  the  whole  bladder  if  the  disease  has  existed  for  some 
time,  and  there  is  some  mechanical  impediment  to  the  How  of 
urine.  The  hj'-pertrophy  of  the  mucous  membrane  may  be  local- 
ized to  certain  portions,  and  thus  polypoid  excrescences  ma}^  be 
formed  which  may  have  a  branched  or  dendritic  appearance.  The 
hypertropliy  of  the  walls  is  sometimes  more  apparent  than  real, 
as,  if  the  bladder  can  retain  but  little  urine,  it  becomes  very  con- 
tracted and  small,  which  makes  the  coats  seem  thickened.  If 
the  bladder  is  capacious  and  hypertrophied,  with  thickening  and 
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hyperplasia  of  the  muscular  tissue,  the  internal  surface  of  the 
distended  bladder  has  a  somewhat  trabecular  or  reticulated 
appearance.  The  mucous  membrane  not  unfrequently  prolapses 
into  the  depressions  of  this  vesical  network  and  presses  the  mus- 
cular bundles  asunder,  and  thus  diverticula  result,  in  which,  sub- 
8equentl37-,  calculi  may  be  found  which  are  detected  with  great 
difficulty  during  life,  and  which  it  is  still  more  difficult  to  treat 
by  operation.  In  some  cases,  which  are  fortunately  rare,  the 
diseased  mucous  membrane  gradually  becomes  covered  with 
diphtheritic  ulcers,  constantly  increasing  in  size,  a  form  which 
usually  ends  fatally  either  by  perforation,  owing  to  the  destruc- 
tion of  the  tissue  of  the  bladder  becoming  deeper  and  deeper  and 
peritonitis  being  set  up,  which  is  rapidly  fatal,  or  infiltration  of 
urine  occurs  into  the  cellular  tissue  of  the  pelvis  and  perineum, 
leading  to  widespread  inflammation,  sometimes  followed  by  con- 
siderable sloughing  of  the  cellular  tissue,  and  resulting  in  urinary 
fistulse.  Chronic  cystitis,  like  the  acute  form,  may  be  more  or 
less  localized,  attacking,  for  instance,  chiefly  the  fundus,  or,  more 
usually,  the  neck  and  its  neighborhood,  being  not  unfrequently 
associated  with  chronic  urethritis  or  stricture  of  the  urethra.  If, 
under  these  circumstances,  the  stricture,  instead  of  being  cured, 
gives  rise  to  increasingly  severe  effects,  the  cystitis,  at  first  con- 
fined to  the  trigonum  vesicae,  may  spread  over  the  whole  of  the 
bladder,  along  the  mucous  lining  of  the  ureters,  and  from  thence 
to  the  kidneys.  Enlargement  of  the  prostate,  causing  consider- 
able impediment  to  the  flow  of  urine,  may  produce  similar  re- 
sults, and  so  indeed  may  any  stagnation  of  urine. 

Diagnosis. 

Chronic  vesical  catarrh  is  not  difficult  to  recognize  as  a  rule. 
The  sense  of  uneasiness  in  the  neighborhood  of  the  bladder,  the 
frequent  desire  to  empty  the  bladder,  and  the  thick,  purulent 
urine,  leave  scarcely  any  room  for  doubt,  and  a  microscopic 
examination  of  the  urine,  at  least  from  time  to  time,  will  be  an 
additional  aid.  It  is  of  greater  importance  to  estimate  whether 
the  vesical  catarrh  is  idiopathic  or  the  consequence  of  diseases 
of  the  urethra  or  prostate,  and  especially  whether  a  foreign  body, 
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Biich  as  a  calculus,  is  present  in  the  bladder,  which,  of  course, 
can  only  be  ascertained  by  careful  examination  with  a  catheter 
(or  sound).  It  is  also  important  to  differentiate  spasm  of  the 
bladder,  which  is  also  attended  by  pain  and  frequent  mictu- 
rition, but  the  quality  of  the  urine  remains  normal.  In  poly- 
uria also,  it  is  true,  the  urine  is  voided  frequently,  but  without 
any  pain  or  purulent  sediment. 

Prognosis. 

This  is  always  doubtful ;  but  it  is  certainly  only  exception- 
ally that  there  is  any  danger  to  life.  For  instance,  in  the  diph- 
theritic form  and  also  in  all  cases  in  which  perforation  occurs 
externally  as  such,  patients  not  unfrequently  succumb,  owing  to 
some  septicsemic,  perhaps  bacteric,  infection.  Usually,  however, 
the  disease  is  rather  troublesome  and  very  intractable  than  dan- 
gerous, even  when  it  is  purely  idiopathic  and  without  any  com- 
plication. The  prognosis  in  relation  to  the  occurrence  of  a  com- 
plete cure  is  just  as  doubtful  in  cases  where  some  mechanical 
cause  exists  which  cannot  be  removed  and  whose  consequences 
do  not  yield  to  our  skill,  as  happens  in  other  cases  ;  whilst,  on 
the  other  hand,  in  paralysis  of  the  bladder,  and  in  hypertrophy 
of  the  prostate  with  retention  of  urine,  all  the  symptoms  im- 
prove as  soon  as  catheterization  is  practised  regularly  and  thor- 
oughly. Such  cases  are  so  far  satisfactory  that  they  improve 
much  sooner  with  regular  emptying  of  the  bladder  than  idio- 
pathic cases  of  vesical  catarrh,  however  appropriately  treated. 
The  same  applies  to  long-neglected  stricture  of  the  urethra.  If 
the  stricture  is  sufficiently  and  permanently  dilated,  the  symp- 
toms produced  by  the  stricture  also  quickly  improve. 

In  idiopathic  vesical  catarrh  the  prognosis  is  the  more  hope- 
ful the  earlier  the  patient  comes  under  care,  and  especially  if  he 
follows  the  rules  of  diet  and  hygiene  prescribed.  In  young  and 
middle-aged  patients,  and  in  those  of  good  constitution  and  in  a 
good  state  of  health,  the  prognosis  is  more  hopeful  and  treat- 
ment more  effectual  than  in  those  who  are  advanced  in  3'-ears, 
enfeebled,  or  out  of  health.  AVhen  chronic  cystitis  has  been  set 
up  by  foreign  bodies  or  lithotrity  operations,  it  generally  wholly 
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passes  off  in  from  two  to  six  months  after  tlie  removal  of  tlie 
exciting  cause.  At  an  advanced  age,  or  when  pyelitis,  or  a  con- 
siderable enlargement  of  the  prostate  is  present,  or  when  the 
constitution  has  become  mucli  enfeebled  from  other  causes,  or 
when  there  is  a  tendency  to  chronic  catarrhal  affections  in  gen- 
eral, it  may  be  very  difficult  or  impossible  to  effect  a  cure.  We 
must  be  content  with  transitory  occasional  improvement. 

Treatment. 

Our  first  aim  must  be  to  remove  the  cause.  Strictures  of  the 
urethra  must  be  dilated,  foreign  bodies  must  be  removed,  reten- 
tion of  urine  from  enlargement  of  the  prostate  or  paralysis,  etc., 
must  be  treated  by  the  regular  use  of  the  catheter  in  order  to 
relieve  the  irritation  of  the  bladder,  set  up  secondarily.  Such 
patients  must  also  be  carefully  protected  against  any  sudden 
chill. 

As  regards  diet,  a  copious  supply  of  milk  is  especially  indi- 
cated, and  it  may  be  mixed  with  acorn  coffee,  or  chocolate,  or 
cocoa,  according  to  the  patient's  taste,  and  taken  in  the  morning. 
At  other  times,  fairly  nutritious,  especially  animal  food,  is  to  be 
preferred  to  any  other.  Coffee,  tea,  and  beer  are  to  be  wholly 
prohibited  for  a  time,  or  only  allowed  in  small  quantities.  If 
the  patients  complain  of  thirst,  unirritating  drinks,  such  as 
almond  emulsions,  or  hempseed-tea,  or  good,  pure  drinking- 
water,  are  to  be  recommended,  whilst  the  artificial  waters  con- 
taining much  carbonic  acid  irritate  the  bladder  and  increase  the 
desire  to  micturate.  Light  white,  or,  still  better,  light  red  wines 
containing  tannin,  such  as  Rhine  wine  or  Bordeaux,  are  the 
most  suitable.  When  the  digestive  organs  sympathize,  as  is 
usually  the  case,  fatty  substances  are  to  be  avoided  in  the  pre- 
paration, etc.,  of  food,  and  indigestible  vegetables  in  the  form  of 
roots  or  leaves  must  be  countermanded  ;  whilst  fruits,  raw  or 
cooked,  may  be  recommended  in  reasonable  quantity.  For  this 
reason  the  use  of  grapes  in  the  autumn  may  be  serviceable  some- 
times. We  take  care  that  the  patient's  habitation  is  dry  and 
surrounded  by  good,  pure  air,  and  that  for  some  part  of  the  sea- 
son he  goes  into  the  countiy,  or  to  the  hills,  or  the  seaside.  The 
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clothing  must  be  warm,  and  the  rain,  wind,  and  even  the  cool 
morning  and  evening  air  must  be  avoided,  whilst  gentle  exercise 
at  other  times  is  usually  to  be  much  recommended.  If  the  How 
of  urine  in  the  usual  posture  is  impeded  by  enlargement  of  the 
prostate  or  abnormal  position  of  the  nterus,  this  may  often  be 
remedied  by  making  the  patient  try  to  pass  water  in  some  differ- 
ent posture. 

Lukewarm  baths  of  water  simply  at  first,  and,  later,  salt- 
water or  sulphur  baths,  relieve  the  vesical  uneasiness  and  desire 
to  pass  water ;  and  later  on  we  may  recommend  daily  sponging 
with  cold  water,  cold  hip-baths,  and  river-  or  sea-bathing  as  soon 
as  they  can  be  borne,  A  number  of  mineral  waters  enjoy  a  cer- 
tain amount  of  deserved  repute  in  the  treatment  of  chronic  vesi- 
cal catarrh.  Among  the  mildest  which  may  be  drunk  at  home, 
the  natural  Seltzer  water,  and  also  that  of  Bilin  ma}'-  be  strongly 
recommended.  In  France  they  use  more  particularly  the  natu- 
ral springs  of  Vichy,  and  also  the  springs  of  Evian  and  Amphion, 
which  are  also  employed  in  Switzerland  adjoining.  Residence 
there,  in  a  mild,  sheltered,  and  beautiful  situation  on  the  southern 
[northern  ?]  shore  of  the  Lake  of  Geneva,  is  justly  much  sought 
after  by  such  patients.  Among  the  most  advantageous  mineral 
waters  for  use  in  chronic  vesical  catarrh  is  the  water  of  Wild- 
ungen.  Any  of  these  waters  may  be  given  as  a  curative  means 
in  doses  of  two  or  three  glasses  every  morning  or  in  the  course  of 
the  day,  at  or  between  meals.  Among  the  watering-places  to 
which  I  send  such  patients,  unless  I  send  them  to  climatic  health 
resorts,  I  prefer  Ems  to  any  other  in  the  milder  cases  and  in  the 
more  painful  forms,  whilst  in  the  more  severe  cases  I  prefer  to 
send  them  to  Karlsbad.  Wildungen  is  also  to  be  strongly  recom- 
mended. Among  the  remedies  used  as  curative  drinks,  lime- 
water  deserves  special  mention,  from  half  a  pint  to  a  pint  and 
a  half  (half  a  litre  to  a  litre)  being  administered  daily,  either 
alone  or  mixed  with  milk  ;  and  later,  in  obstinate  cases,  tar- water 
may  be  substituted  in  a  similar  way. 

I  have  practised  local  bloodletting  in  the  neighborhood  of  the 
bladder,  or  in  the  perineum,  more  sparingly  from  year  to  year, 
and  it  is  only  strictly  adapted  to  cases  in  which  the  symptoms 
have  become  very  ungent,  owing  to  acute  exacerbation  in  other- 
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wise  vigorous  patients,  the  pain  being  severe,  the  desire  to  pass 
water  very  troublesome,  etc.  Even  in  such  cases  we  first  of  all 
try  lukewarm,  long-continued  baths,  warm  poultices,  oily  em- 
brocations, preparations  of  opium,  especially  morphia  adminis- 
tered hypodermically,  internally  in  clysters  or  in  suppositories. 
The  preparations  of  cannabis  indica,  acting  as  narcotics,  some- 
times exercise  a  soothing  influence  on  the  troublesome  symptoms 
to  which  vesical  irritation  gives  rise,  the  tincture  being  given  in 
doses  of  five  or  ten  drops  several  times  a  day,  and  the  extract  in 
doses  of  half  a  grain  or  a  grain  (0.03-0.05)  several  times  daily. 

We  have  already  seen  that  among  the  mineral  waters  which 
can  be  recommended  as  useful,  the  alkaline  occupy  a  prominent 
place.  They  are  especially  indicated  so  long  as  the  urine  is  not 
alkaline.  Bicarbonate  of  soda  is  also  decidedly  useful  if  the 
case  is  not  too  far  advanced.  I  generally  order  from  one  to  two 
drachms  daily  (4.0-8.0),  either  in  the  form  of  a  mixture,  or, 
when  sufficiently  diluted  with  water,  as  a  drink  which  will  often 
successfully  take  the  place  of  a  dearer  mineral  water.  It  is 
especially  in  the  cases  of  chronic  inflammation  of  the  vesical 
mucous  membrane  that  the  use  of  astringents  is  indicated.  An 
old  remedy,  which  has  been  popular  since  the  time  of  De  Haen, 
is  bearberry-tea.  We  infuse  from  (wo  to  four  drachms  (8.0-15.0) 
of  uva  ursi  in  thirty-five  ounces  (a  litre)  of  water  and  let  the 
patient  drink  it,  after  it  has  been  sweetened,  in  the  course  of 
the  twenty-four  hours.  Subsequently  we  administer  the  more 
active  astringents.  Of  these,  the  most  preferable  is  alum,  half  a 
drachm  or  a  drachm  (2.0-4.0)  being  given  daily  in  solution  in 
five  ounces  (150.0)  of  water,  with  an  ounce  (30.0)  of  raspberry 
syrup,  one  or  two  tablespoonfuls  of  this  mixture  being  taken 
every  hour  or  every  two  hours.  The  alum  may  also  be  adminis- 
tered in  the  form  of  alum-whey  as  a  drink.  Still  more  active  is 
tannin,  which  is  also  thrown  off  by  the  kidneys  and  reaches  the 
bladder.  It  may  be  given  in  gradually  increasing  quantities  of 
from  seven  and  a  half  to  thirty  grains  (0.5-2.0)  daily,  in  solution 
or  powder,  in  doses  of  from  three  to  five  grains  (0.2-0.3).  It  sur- 
passes all  other  astringents,  such  as  the  preparations,  decoction, 
extract,  etc.,  of  rhatany,  formerly  so  much  in  vogue;  catechu, 
extract  of  cascarilla,  and  the  weaker  vegetable  astringents,  such 
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as  tormentil,  buclui,  etc.  The  preparations  of  iron  are  not  adapted 
for  employment  as  astringents  on  the  mucous  membrane  of  tlie 
bladder,  for  they  neither  come  in  contact  with  the  interior  of  the 
bladder  nor  are  they  absorbed  as  astringents.  The  preparations 
of  bark,  on  the  contrary,  exercise  a  benehcia.l  inHuence  on  the 
mucous  membrane  of  the  kidneys  and  bladder  when  in  a  state 
of  chronic  irritation.  Formerly,  in  these  cases,  I  used  the  decoc- 
tion of  cinchona  or  the  extract  in  solution,  and  also  the  tincture 
of  quinoidine  in  doses  of  from  25  to  30  drops,  thrice  daily.  In 
order  to  keep  the  quinoidine  in  solution  when  mixed  with  water, 
a  little  hydrochloric  acid  must  be  added  to  the  tincture,  1  part 
to  15.  Of  late  years,  when  wishing  to  use  bark  in  the  treatment 
of  vesical  catarrh,  I  have  almost  invariably  employed  the  hydro- 
chlorate  of  quinine  thrice  daily,  in  doses  of  three  or  four  grains 
(0.2-0.3),  with  the  addition  of  from  a  twelfth  to  a  sixth  of  a 
grain  (0.005-0.01)  of  cannabis  indica  in  each  pill,  and  a  grain  or  a 
grain  and  a  half  (0.06-0.1)  in  the  course  of  a  day.  The  astrin- 
gent red  wines,  such  as  Bordeaux,  Burgundy,  Rhone  wine,  the 
red  Rhine  and  Hungarian  wines,  Assmanshauser,  Erlauer,  etc., 
are  to  be  recommended  to  be  taken  at  meal- times  in  the  more 
atonic  and  protracted  forms  of  the  affection. 

Among  the  alterative  remedies,  the  balsams  have  always  been 
in  good  repute.  One  of  the  simplest  of  these  is  a  decoction  or 
infusion  of  lir  or  juniper  tops,  from  two  to  four  drachms  (8.0-15.0) 
in  one  to  two  pints  (^-1  litre)  of  water  being  taken  in  the  course 
of  the  day.  An  infusion  of  buchu  or  matico  leaves,  with  their 
essential  oils  and  bitter  extractive  matters,  have  been  recom- 
mended. The  most  efficient,  however,  are  balsam  of  copaiva, 
turpentine,  and  oil  of  turpentine.  We  give  the  balsam  of  co- 
paiva in  doses  of  half  a  drachm  or  a  drachm  (2.0-4.0)  daily,  either 
in  gelatine  capsules,  or  in  an  emulsion  with  from  two  to  four 
drachms  (10.0-15.0)  of  liq  uorice.  Balsam  of  Peru  is  also  given 
in  emulsion ;  I  have,  however,  but  little  experience  of  its  use. 
Venetian  turpentine,  on  the  contrary,  either  alone  or  in  combi- 
nation with  camphor  and  lupuline,  I  have  frequently  prescribed, 
in  order  to  allay  the  constant  desire  to  pass  water,  and  the  spas- 
modic symptoms.    The  following  is  the  formula  for  the  pills  : 

camphorse,  gr.  xx.  (1.25),  lupulinse,  3i.  (4.0),  terebinth,  venet., 
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3ii.  (8.0),  extract,  glycyrrh.,  q.  s.,  ut  fiat  pil.  cxx.  Consp.  D.  S., 
from  two  to  six  pills  to  be  taken  thrice  daily,  and  gradually 
increasing  to  ten  pills.  The  oil  of  turpentine  is  best  given  in  the 
form  of  capsules.  We  must  also  here  mention  tar-water,  of 
which  several  tablespoonfuls  may  be  given  daily,  either  alone  or 
in  combination  with  a  balsamic  syrup — balsam  of  Tolu,  for  ex- 
ample. Oil  of  cade  in  capsules  has  also  been  recommended  of 
late. 

If,  while  the  local  symptoms  improve,  the  constitutional  con 
dition  seems  to  deteriorate,  if  the  patient  is  feeble  and  sinking, 
then  we  must  administer  quinine  wine,  the  milder  preparations 
of  iron,  such  as  the  lactate  or  citrate,  and  the  tinctures  of  fer- 
rated  apple  extract,  or  of  acetate  of  iron  ;  ^  or  some  chalybeate 
water,  water  containing  pj^rophosphate  of  iron,  with  milk,  may 
be  taken  in  the  morning;  or  Pyrmont,  Schwalbacher,  or  St. 
Moritzer  w^ater  at  meal-times  ;  or  the  water-cure  may  be  tried  in 
the  summer  at  some  chalybeate  spring — by  preference,  among 
the  hills.  The  more  purely  irritating  remedies,  such  as  tincture 
of  cantharides,  have,  indeed,  been  recommended,  but  we  have  no 
certain  evidence  of  their  good  effects.  Counter-irritants,  applied 
to  the  neighborhood  of  the  bladder,  in  the  form  of  blisters,  fric- 
tions with  croton  oil,  etc.,  may  assist  internal  remedies  in  not 
very  advanced  cases. 

As  in  every  other  affection  of  the  bladder,  so  in  vesical  ca- 
tarrh, we  watch  carefully  whether  the  bladder  is  emptied  regu- 
larly and  completely  ;  and  if  this  be  not  the  case— as,  for  instance, 
more  especially  where  the  bladder  is  hypertropliied  and  enlarged 
—we  draw  off  the  urine  regularly  for  some  time,  because,  other- 
wise, not  only  will  some  of  the  urine,  but  also  the  muco-purulent 
sediment  be  left.  Moreover,  the  longer  the  urine  remains  stag- 
nant in  the  bladder,  the  more  the  contractile  power  of  the  blad- 
der is  interfered  with ;  whilst,  on  the  other  hand,  we  quickly  see 
the  bladder  regaining  power  to  contract  within  a  short  time  after 
we  begin  to  use  the  catheter.  I  am  now  (Dec,  1873)  treating,  m 
consultation,  a  boy  seven  years  old,  in  whom,  for  a  long  time,  a 
severe  vesical  catarrh  existed,  with  thick,  purulent  sediment,  and 


>  Special  preparations  of  the  German  Ph. 


CHRONIC  CYSTITIS. 


699 


the  bladder  often  remained  partly  filled  in  spite  of  the  partly 
involuntary  escape  of  large  quantities  of  purulent  urine.  Wiien 
the  catheter  was  first  used,  the  urine  could  only  be  made  to  liow 
by  exercising  strong  pressure  over  the  region  of  the  bladder, 
while,  later,  it  quickly  came  in  a  full  stream,  and  the  bladder 
permanently  recovered  its  power  of  contracting.  The  best  insti-u- 
ment  for  drawing  off  the  urine  is  a  thoroughly  well-cleansed  sil- 
ver catheter,  or  else  one  of  Lasserre's.  We  should  frequently 
wash  the  catheter,  outside  and  inside,  with  a  two  per  cent,  solu- 
tion of  carbolic  acid,  and  we  may  also  keep  it  in  such  a  solution 
constantly.  Catheterization  is  necessarily  connected  with  the 
employment  of  injections,  and  it  is  well,  after  the  very  first  with- 
drawal of  the  urine  through  the  catheter,  or  in  obstinate  cases, 
even  when  the  use  of  the  catheter  is  not  otherwise  necessary,  to 
inject  a  solution  of  tannin,  of  the  strength  of  from  five  to  fifteen 
grains  (0.3-1.0),  in  an  ounce  and  a  half  (50,0),  gradually  in- 
creased to  a  three  per  cent,  or  still  stronger  solution  every  two 
or  three  dnys  at  first — later,  every  day.  The  injections  must  re- 
main in  the  bladder  for  at  least  five  minutes,  and  more  effect  is 
produced  if  the  whole  of  the  fluid  is  not  withdrawn  again  through 
the  catheter.  Injections  of  nitrate  of  silver,  which  have  been  so 
much  praised,  must  be  used  cautiously,  most  suitably  in  the  pro- 
portion of  a  grain  (0.05)  to  from  four  to  two  ounces  (100.0-60.0) 
of  water,  and  even  of  this  only  a  small  quantity  should  be  in- 
jected at  first.  Solutions  of  zinc  are  also  sometimes  useful.  If 
the  injections  are  well  borne,  we  may,  in  many  cases,  increase 
the  strengtli  considerably.  On  the  other  hand,  I  am  not  in  favor 
of  cauterizing  the  mucous  membrane  of  the  bladder  with  Lalle- 
mand's  porte  caustique,  as  has  been  recommended  in  many 
quarters.  It  is  evident  that  those  who  are  not  practised  in  the 
use  of  the  catheter  must  not  undertake  such  a  mode  of  cure, 
which  requires  much  patience  and  skilfulness.  Rightly  em- 
ployed, however,  surgical  procedures  may  greatly  aid  the  die- 
tetic, hygienic,  and  medicinal  treatment. 
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Neuroses  of  the  Bladder. 

Although  spasm  is  probably  the  most  frequent  affection  In 
neuroses  of  the  bladder,  and  even  neuralgia  and  llyper^esthesia, 
especially  of  the  neck  of  the  bladder,  are  chiefly  troublesome, 
owing  to  reflex  spasm,  yet  neuralgia  may  exist  without  any 
spasm.  We  may,  however,  treat  of  hyperesthesia,  neuralgia, 
and  spasm  together,  while  atony,  paralysis  of  the  bladder,  and 
retention  of  urine  must  be  dealt  with  separately,  from  a  practical 
point  of  view. 

Spasm  of  the  Bladder,  Cystospasmus— Hyperaesthesia  and  Neuralgia  of  the 

Bladder,  Neuralgia  Cysto-urethraUs. 

Here,  also,  we  will  quote  a  few  bibliographical  references. 

Ca/mpaignac,  Considerations  sur  les  nSvralgies  des  organes  genito-urin.  et  de  I'anus. 
Journ.  hebdom.  de  medecine.  T.  II.  p.  396.  1829.  —  Vidal  {de  Cassis),  Bulletin 
de  Thgrap.  1848.  Aout. — Lagneau,  Trait6  pratique  des  malad.  syph.  I.  p.  130. 
— Neucourt,  Nevralgie  urfitlirovesicale.  Archiv  gen.  de  m6d.  1858.  Juli.  p.  30. 

Spasm  of  the  bladder,  cystospasmus,  and  its  accompan3nng 
distressing  sensitiveness  and  pain,  hyperaesthesia  and  neuralgia 
vesicae,  are  especially  located  at  the  neck  of  the  bladder,  and  con- 
sist in  a  more  or  less  consciously  distressing  irritation  of  the 
motor  nerves  by  the  sensitive  nerves  of  this  region,  those  muscles 
being  more  particularly  affected  which  expel  the  urine,  and  hence 
the  frequent  desire  to  pass  water  and  the  various  difficulties 
attending  it. 

Etiology, 

The  sensibility  of  the  bladder  in  its  normal  state  is  compara- 
tively slight.  The  reflex  irritation,  which  stimulates  the  bladder 
to  empty  itself,  is  not  attended  by  the  slightest  sensation  of  dis- 
comfort. Bad  habits,  however,  may  disturb  the  equilibrium. 
Not  a  few  men,  for  instance,  are  accustomed  to  pass  water  more 
frequently  than  is  necessary,  and  thus  increase  the  sensitiveness 
of  the  neck  of  the  bladder,  and  though  not  to  such  an  extent  as 
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would  justify  us  in  terming  it  a  pathological  condition,  yet  to 
such  a  degree  that  a  desire  to  empty  the  bladder  is  felt  when  it  is 
but  partially  filled.  As  a  rule,  such  a  condition  may  be  traced 
to  a  rapid  fall  of  temperature  and  a  comparatively  slight  amount 
of  clothing,  and  then  becomes  customary.  Repeated  sexual  in- 
dulgence, especially  in  men,  increases  the  frequency  of  the  desire 
to  pass  water,  and  the  old  saying,  "  Raro  mingit  castus,"  though 
it  has  many  exceptions,  is  repeatedly  confirmed  by  observation. 
On  the  other  hand,  many,  especially  girls  and  women,  accustom 
themselves  to  empty  the  bladder  but  seldom,  a  practice  which 
mostly  entails  no  ill-consequences,  but,  if  carried  too  far,  may  be 
the  starting-point  of  many  troubles. 

Setting  aside  cases  in  which  foreign  bodies  are  present  in  the 
bladder,  or  some  disease  exists,  we  meet  with  spasm  of  the  blad- 
der in  the  hypochondriacal  and  hysterical,  and  in  very  nervous 
persons  in  general,  in  whom  mental  excitement,  excessive  sexual 
indulgence,  the  incautious  use  of  cantharides,  and  the  unskilful 
introduction  of  catheters,  will  sometimes  act  as  exciting  causes. 
Occasionally,  also,  it  is  met  with  in  connection  with  onanism  and 
spermatorrhoea.  Other  exciting  causes  are  :  drinking  copiously 
of  young,  sour  wine  or  young  beer,  a  chill,  and  sitting  on  damp, 
cold  ground.  Spasm  of  the  bladder  is  sometimes  connected  with 
some  disease  of  the  rectum — fistulje,  fissures,  ulcers,  hemorrhoids, 
etc.  The  spasm  may,  lastly,  be  a  symptom  in  connection  with 
other  neuralgic  affections  and  various  cerebro-spinal  diseases. 

Spasm  of  the  bladder  may  be  met  with  in  children,  but  is 
most  frequent  in  adults  ;  sometimes  being  more  prevalent  in 
women,  and  sometimes  in  men.  If  the  former  are  more  predis- 
posed to  it  on  account  of  greater  nervousness,  still,  in  the  latter, 
the  normal  anatomical  relationships  of  the  urethra,  its  opening 
into  the  bladder,  etc.,  are  not  without  great  influence  in  predis- 
posing to  spasmodic  as  well  as  other  urinary  affections. 

Symptomatology. 

The  heightened  sensibility  of  the  bladder,  and  especially  of  its 
neck,  and  the  spasmodic  symptoms  caused  by  it,  have  their  seat 
and  starting-point  in  the  lumbar  and  sacral  plexuses,  branches 
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of  the  ileo-scrotal  nerve  also  participating.  From  the  sacral 
plexus,  branches  are  distributed  to  the  rectum,  bladder,  perineum, 
and  penis,  and  this  circumstance  explains  the  radiation  of  the 
pains  from  the  bladder  and  urethra  to  the  surrounding  parts, 
and  inversely  from  these  to  the  bladder  and  urethra.  Pure  neu- 
ralgia, without  any  reflex  spasm  in  the  urethra  or  at  the  neck  of 
the  bladder,  is  rarely  met  with  alone,  and  then,  as  a  rule,  I  have 
found  it  associated  with  ileo-scrotal  neuralgia.  Usually,  how- 
ever, the  pain  either  passes  by  unnoticed,  or  shows  itself  first  of 
all  as  an  uncomfortable  sensation  before  the  passage  of  urine,  or 
as  soon  as  the  reflex  action  is  obeyed.  Amongst  the  first  group 
we  must  enumerate  increasing  intolerance,  especially  of  the  neck 
of  the  bladder,  for  the  normal  irritation  of  the  urine,  even  a  small 
quantity  of  urine  exciting  painful  and  severe  vesical  tenesmus 
with  muscular  contractions  affecting  the  detrusor  urinse  and 
sphincter  vesicae  alternately,  and  thus  causing  the  stream  of 
urine  to  come  in  jerks,  with  frequent  interruptions,  slowly, 
and  with  much  trouble  and  pain,  while  as  yet  the  capacity  of 
the  bladder  remains  normal,  as  is  shown  directly  the  spasm  dis- 
appears. But  besides  this  abnormal  exceedingly  frequent  desire 
to  pass  water,  there  are  also  present  various  neuralgic  pains  or 
other  very  distressing  sensations  in  the  hypogastrium  and  in  the 
ano-perineal  region.  The  bladder  is  very  sensitive  to  the  intro- 
duction of  any  kind  of  instruments ;  yet  I  have  several  times 
observed  that  on  introducing  a  soft  wax  bougie  the  unpleasant 
sensations  were  very  considerable  at  first,  as  soon  as  I  reached 
the  neck  of  the  bladder,  but  quickly  ceased  to  be  felt,  so  that  the 
bougie  was  allowed  to  be  retained  for  five  minutes  or  more  with- 
out exciting  any  special  inconvenience.  The  neck  of  the  bladder 
is  much  more  sensitive  to  the  introduction  of  a  metal  catheter. 
The  urine  itself  in  cases  of  simple  spasm  of  the  bladder  is  usu- 
ally in  a  normal  condition.  It  contains  neither  blood,  nor  mucus, 
nor  pus  ;  on  the  contrary,  it  is  often  remarkably  pale,  like  urine 
in  spasmodic  conditions  generally.  In  exceptional  cases  and 
usually  at  first,  spasm  occurs  at  each  attempt  to  pass  water ; 
later,  and  in  many  cases  from  the  first,  the  urine  is  now  and  then 
voided  naturally,  whilst  at  other  times  painful  paroxj^sms  occur, 
and  sometimes  the  urine  escapes  involuntarily.  Severe  constrict- 
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ing  pains  are  felt,  more  especially  at  the  end  of  micturition,  and 
spread  to  the  urethra,  glans,  testes,  clitoris,  thighs,  loins,  and 
inguinal  region,  or  may  even  extend  upward  to  the  epigastrium 
or  the  lowest  ribs.  Tenesmus  of  the  rectum  even,  with  involun- 
tary evacuations,  may  occur.  In  severe  paroxysms  and  in  very 
irritable  individuals,  the  pains  may  occasionally  be  accompanied 
by  great  excitement,  anxiety,  nausea,  and  vomiting,  or  even  clo- 
nic convulsions,  the  pulse  being  small,  and  the  body  covered 
with  a  cold  sweat.  Such  attacks  may  last  from  a  few  minutes  to 
half  an  hour  or  more,  and  usually  subside  when  the  urine  flows. 
The  patient  is  deprived  of  sleep,  owing  to  the  necessity  for  fre- 
quently passing  water.  In  many  patients,  these  attacks  occur 
but  seldom ;  in  others  frequently,  even  daily ;  in  the  worst  cases 
almost  at  each  act  of  micturition.  Then  the  patients  become  ex- 
ceedingly irritable,  hypochondriacal,  and  melancholic,  and  their 
condition  is  truly  a  very  pitiable  one.  Heat,  fatigue,  sexual 
excitement,  and  an  incautious  use  of  the  catheter  aggravate  the 
symptoms.  The  course  of  the  disease,  as  a  rule,  is  very  irregu- 
lar, in  many  patients  extending  continuously  or  with  interrup- 
tions over  months  or  years,  while  the  affection  may  subside 
spontaneously  much  more  quickly,  or  may  end  in  cure  as  the 
result  of  appropriate  treatment. 


Diagnosis.  . 

If  we  disregard  secondary  spasm  of  the  bladder,  we  shall  find 
that  as  a  primary  affection  it  is  chiefly  distinguished  from  the 
inflammatory  diseases  of  the  bladder  by  the  absence  of  any  ad- 
mixture of  blood,  mucus,  leucocytes,  and  pus,  or  the  various 
kinds  of  crystals  with  the  urine ;  in  a  word,  by  the  absence  of 
any  abnormal  constituent.  The  urine  is  normal,  and  it  is  only 
the  act  of  expulsion  which  is  disordered.  Moreover,  this  is 
effected  in  a  very  irregular  manner,  with  distinct  paroxysms  and 
groups  of  paroxysms,  and  with  very  unequal,  sometimes  long, 
sometimes  short  intervals  between  them.  There  is  no  pain  on 
pressure  over  the  bladder,  and,  what  is  of  importance,  there  is  no 
fever.  There  is  often  a  much  greater  resemblance  to  the  symp- 
toms of  stone  in  the  bladder,  and  it  is  all  the  more  important  to 
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examine  very  carefully  with  this  similarity  borne  in  mind,  since 
the  difficulty  experienced  in  introducing  the  catheter,  owing  to 
the  considerable  spasmodic  irritation  excited,  may  all  the  more 
easily  mislead,  because  the  bladder  contracts  on  the  catheter  and 
offers  a  certain  amount  of  resistance  to  the  instrument.  Velpeau 
states  that  three  instances  were  known  to  him  in  which  lithotomy 
had  been  performed  in  cases  of  neuralgia  of  the  bladder.  The 
stoppages  in  the  stream  of  urine,  the  fixed  pain  in  the  neck  of 
the  bladder,  and  the  associated  pains  in  the  rectum,  penis,  and 
extremity  of  the  glans  also  occur,  indeed,  with  calculus.  Civiale, 
Velpeau,  and  others,  relate  cases  in  which  the  patients  have  com- 
plained of  a  sensation  as  if  a  hard  foreign  body  were  pressing  on 
the  neck  of  the  bladder  or  urethra  ;  so  that,  properly  speaking, 
only  an  examination  with  a  metal  catheter  can  settle  the  point, 
and  even  this,  as  we  have  seen,  does  not  always  lead  to  a  correct 
diagnosis.  Symptomatic  spasm  of  the  bladder  may  be  distin- 
guished from  the  idiopathic  form  by  the  easily  recognized  symp- 
toms of  the  primary  disease  in  or  independent  of  the  urinary 
organs.  The  nervous,  hypochondriac,  or  hysterical  constitution 
of  the  patients  may  also  afford  some  help  in  diagnosis. 

It  is  obvious  that  we  are  not  here  dealing  with  the  diagnosis 
of  the  great  disturbance  and  even  interruption  to  the  flow  of 
urine  occurring  in  ischuria,  which  has  its  seat  more  especially 
in  tonic  spasm  of  the  sphincter,  while  in  dysuria  spastica,  prop- 
erly so  called,  the  detrusor  is  chiefly  affected,  the  sphincter  is 
only  affected  secondarily,  slightly,  and  transitorily,  and  then 
the  flow  of  urine  is  not  impeded,  it  is  only  interrupted.  Though, 
therefore,  strangury  may  be  associated  with  spasm  of  the  blad- 
der, ischuria  is  to  be  all  the  more  dealt  with  separately,  because 
it  is  comparatively  much  more  frequently  connected  with  paresis 
and  paralysis  of  the  bladder  than  with  mere  spasm.  It  is  quite 
true  that,  in  spasm  of  the  bladder,  strangury  may  exceptionally 
in  isolated  cases  and  for  a  short  time  increase  to  ischuria,  but 
only  as  a  transitory  symptom  of  secondary  importance,  while 
in  atonic  and  paralytic  conditions  of  the  bladder  the  ischuria  is 
a  prominent  feature,  and  I  have  already  mentioned  that,  clini- 
cally, spasm  of  the  bladder  must  be  treated  of  apart  from  paresis 
and  paralysis  of  the  bladder. 
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Prognosis. 

Spasm  of  the  bladder  is  not  at  all  a  dangerous  disease,  but  is 
painful  and  harassing  in  the  highest  degree.  According  to  its 
course,  it  may  be  divided  into  an  acute,  a  subacute,  and  a  more 
chronic  form.  The  acute  and  subacute  forms  are  the  more  hope- 
ful as  to  prognosis,  and  if  due  to  some  special  cause,  such  as 
the  drinking  of  badly  fermented  or  stale  beverages,  subsides  as 
soon  as  the  cause  ceases  to  act.  Even  when  the  subacute  form  is 
aggravated  into  violent  and  frequent  paroxysms,  owing  to  the 
highly  nervous  condition  of  the  patient,  it  is  a  slighter  malady 
and  ends  more  quickly  in  cure  than  is  the  case  in  the  chronic 
protracted  form  when  the  attacks  are  less  frequent  and  less  vio- 
lent. Nevertheless,  this  even  admits  of  thorough  cure,  on  the 
one  hand,  by  appropriate  treatment  and  dietetic  and  hygienic 
regulations,  and,  on  the  other  hand,  even  when  the  disease  offers 
great  resistance  to  appropriate  treatment,  by  the  lapse  of  time,  as 
is  the  case  in  all  other  neuroses.  As  a  rule,  even  in  these  obsti- 
nate cases,  the  duration  does  not  exceed  a  year,  and  those  having 
a  much  longer  duration,  or  which  are  quite  incurable,  form  rare 
exceptions.  I  have  heard  Velpeau  relate  that  a  patient,  who  had 
■for  long  suffered  from  spasm  of  the  bladder  and  presented  all 
the  symptoms  of  stone,  was  at  last  subjected  to  lithotomy  and 
completely  cured,  though  no  stone  was  found — a  method  of  cure 
which  is  certainly  not  worthy  of  imitation. 

LEEDS  c^cVr'^^-^  RlDINQ 
Treatment    MEDICO-CHIRURCIGAL  SOCIETY 

Here,  also,  we  must  seek  as  far  as  possible  to  remove  the 
cause,  and  with  this  object  we  urge  the  patient  to  avoid  sexual 
excesses  and  onanism.  Not  only  are  any  complications  which  may 
exist  in  the  urinary  organs  to  be  dealt  with,  such,  for  instance, 
in  the  first  place,  as  slight  strictures  of  the  urethra,  which  are  not 
unfrequently  present,  but  also  complications  external  to  the  urin- 
ary organs,  diseases  of  the  rectum,  such  as  hemorrhoids,  catarrh, 
spasm  of  the  sphincter  and  fissures,  especially  diseases  of  the 
female  genitals,  etc.  Special  treatment  has  for  its  object,  first  of 
all,  the  mitigation  of  the  paroxysms;  and  secondly,  the  removal 
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of  the  disease  itself.  In  the  treatment  of  the  paroxysms,  luke- 
warm baths  are  often  found  very  soothing,  the  patients  being 
allowed  to  remain  in  them  for  half  an  hour  or  longer.  Many 
patients  will  be  able  to  pass  water  freely  in  the  bath,  though 
much  troubled  by  spasmodic  dysuria  when  out  of  it.  Sedatives 
and  antispasmodics  are  fully  indicated.  The  most  efficient  are 
preparations  of  opium.  The  quickest  to  afford  relief  is  a  subcu- 
taneous injection  of  hydrochlorate  of  morphia,  containing  from 
one-sixth  to  one-fourth  of  a  grain  (0.01-0.015).  A  suppository  of 
from  one-sixth  to  one-third  of  a  grain  (0.01-0.02)  of  hydrochlorate 
of  morphia  and  fifteen  grains  (1.0)  of  cacao  butter  placed  as  high 
up  as  possible  in  the  rectum  after  the  bowel  has  been  emptied, 
acts  more  slowly,  but  influences  the  spasm  of  the  pelvic  organs 
more  directly.  Clysters  of  from  two  to  three  ounces  (80.0-100.0) 
of  water  with  fifteen  drops  of  tincture  of  opium  act  in  a  similar 
manner  after  the  bowel  has  been  previousl}''  emptied.  If  these 
plans  cannot  be  convenientlj'"  carried  out,  we  may  administer  ex- 
tract of  opium  internally,  in  doses  of  a  grain  or  a  grain  and  a 
half  (0.06-0.1)  in  an  almond  emulsion,  a  tablespoonful  being 
given  every  hour,  and  the  patient  may  drink  an  infusion  of  vale- 
rian alone,  or  in  combination  with  an  infusion  of  orange  flowers. 
Among  the  remedies  which  very  much  relieve  some  patients, 
either  alone  or  in  combination  with  opium,  we  must  mention  lu- 
puline,  in  doses  of  three  or  four  grains  (0.2-0.3)  several  times  a 
day,  with  or  without  from  half  a  grain  to  a  grain  and  a  half 
(0.05-0.1)  of  camphor  and  the  preparations  of  cannabis  indica, 
the  extract  in  doses  of  a  grain  and  a  half  (0.1)  daily,  the  tincture 
in  doses  of  ten  to  fifteen  drops,  thrice  daily.  As  the  way  in 
which  individual  remedies  act  varies  greatly  in  nervous  people,  it 
is  well  to  have  a  certain  amount  of  choice,  so  that  we  may  either 
employ  the  remedies  singly,  or  combined  to  suit  the  varying 
necessities  of  the  case. 

This  method  of  treating  the  attacks  of  spasm  obtains  in  the 
acute  form  with  very  frequent  paroxysms,  and  may  be  supple- 
mented occasionally  by  warm  poultices,  or,  if  the  patients  bear 
them  well  and  seem  relieved  by  them,  by  (cold)  moist  applica- 
tions to  the  perineum  and  the  lower  part  of  the  abdomen.  If 
the  paroxysms  are  very  frequent  and  severe,  the  inhalation  of 
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chloroform  is  recommended,  and  I  have  frequently  of  late  found 
the  hydrate  of  chloral  very  advantageous  in  doses  of  from  seven 
and  a  half  to  fifteen  grains  (0.5-1.0)  several  times  repeated,  es- 
pecially at  night.  If  the  difficulty  in  passing  water  increases  to 
complete  retention,  the  careful  introduction  of  an  elastic  (by  pref- 
erence, a  Lasserre's)  catheter  not  only  empties  the  bladder,  but 
also  allays  the  irritability  of  the  neck  of  the  bladder.  In  this, 
and  also  in  the  more  protracted  form,  I  have  also  several  times 
succeeded  in  effecting  rapid,  marked,  and  occasionally  permanent 
improvement,  or  even  a  cure,  by  the  regular  introduction  of  soft 
wax  bougies,  which  I  allowed  to  remain  in  for  a  few  minutes 
each  day.  I  have  only  lately  learnt  that  Willis,  and  subse- 
quently Civiale,  had  previously  recommended  this  plan,  which 
has  also  of  late  been  much  praised  by  Pitha.  The  spasm  is  re- 
lieved in  the  same  way  as  that  affecting  the  oesophagus  in  spas- 
modic dysphagia. 

In  the  chronic  form  special  attention  must  be  paid  to  the 
regulation  of  the  diet.  We  recommend  bland,  nourishing  food, 
a  copious  supply  of  milk,  animal  food,  fresh  vegetables,  ripe 
fruit,  etc.,  but  forbid  all  irritating  beverages,  such  as  tea,  coffee, 
beer,  wine,  and  especially  water  containing  carbonic  acid.  We 
also  enjoin  the  avoidance  of  all  sexual  excitement.  In  reference 
to  the  application  of  electricity,  and  especially  of  the  constant 
current,  a  metallic  catheter  introduced  into  the  neck  of  the  blad- 
der being  brought  in  connection  with  one  pole  of  the  apparatus, 
and  the  other  pole  being  applied  to  the  perineum,  there  are  no 
sufficient  data  available,  but  its  employment  would  seem  thor- 
oughly reasonable  in  obstinate  cases.  Of  internal  remedies  the 
most  efficient  are  :  quinine,  at  first  in  large,  and  subsequently  in 
smaller  doses ;  small  doses  of  arsenic,  one-sixtieth  of  a  grain 
(0.001)  of  arsenious  acid  in  pill  three  or  four  times  daily,  alone, 
or  in  combination  with  quinine  (a  grain  of  muriate  of  quinine 
(0.05)  in  each  pill)  and  bromide  of  potassium,  systematically  em- 
ployed, whilst  preparations  of  opium,  cannabis,  lupuline,  and 
camphor  are  only  suitable  occasionally  during  aggravations  of 
the  paroxysms,  or  employed  in  small  doses  in  combination  with 
the  remedies  above  mentioned.  I  have  frequently  seen  benefit 
result  from  the  systematic  use  of  tepid  sulphur  baths  containing 
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three  and  a  half  ounces  (100.0)  of  potassium  sulphide.  Alkaline 
mineral  waters,  such  as  those  of  Vichy,  Bilin,  Wildungen,  Sel- 
ters,  Griesshiibel,  etc.,  may  be  taken  in  the  chronic  form  of  the 
disease.  Sometimes  a  change  of  locality,  residence  among  the 
hills,  sea-air,  and  the  use  of  tepid  and  subsequently  cold  sea- 
baths,  are  exceedingly  beneficial.  Neucourt  recommends  clysters 
of  turpentine  and  iodide  of  potassium  as  a  specific.  Niemeyer 
advises  the  administration  of  balsam  of  copaiva  in  obstinate  neu- 
ralgia of  the  neck  of  the  bladder  following  gonorrhoea.  In  such 
cases  I  have  found  the  careful  introduction  of  wax  bougies  very 
efficacious.  Wendt  and  Soemmering  recommend  the  juice  of  the 
mesembryantliemum  crystallinum.  The  number  of  remedies 
which  have  been  recommended  is  altogether  very  great,  but  the 
chief,  in  addition  to  the  use  of  sedatives  during  the  paroxysms, 
are  the  cure  by  means  of  wax  bougies,  the  internal  administra- 
tion of  successive  doses  of  quinine,  alone  or  in  combination  with 
arsenic,  bromide  of  potassium,  and  externally  the  use  of  warm 
and  then  of  cold  baths,  which  we  may  always  employ  first  of  all 
in  the  form  of  the  easily  prepared  hip-bath,  before  trying  com- 
plete immersion.         !_ ZID"^     \'l F Gr R 11 1 D u 
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Chirurg.  7.  Orig.-Aufl.  Heidelb.,  1852.  Bd.  IL  S.  US.— Schneider,  Retentio 
urinte.  Casp.  Wochenschrift.  Nr.  12.  1839. — Troussel,  Case  of  Retention  of 
Urine,  with  Practical  Remarks  on  the  Cure  of  Enlargement  of  the  Prostate 
Gland.  Revue  m6d.  frang.  et  gtrang.  Mars,  1840. — Bierhaum,  Traumatische 
Urinverhaltung,  Blasenstich,  Urinfistel.  Med.  Ztg.  v.  V.  f.  H.  in  Preussen.  Nr. 
88.  1840. — Kaiser,  Ueber  den  Nutzen  von  Liq.  ammon.  anis  in  Dysurie.  Hufe- 
land's  Journ.  N.  12.  1840. — Xasiaww,  On  Various  Cases  of  Retention.  L'Ex- 
p6rience.  Nos.  193,  195.  1841. — Lerche,  Urinverhaltung  aus  ganz  eigenthiim- 
lichen  Ursachen.  Med.  Ztg.  v.  V.  f.  H.  in  Prenssen.  Nr.  35.  1841. — Cornbal, 
Bericlit  aus  Caizergnes'  med.  Klinik.  Ein  Wort  liber  Harnverhaltung  im  All- 
gemeinen.  Ueber  die  Symptome  und  Diagnose  der  organ.  Harnverengerungen. 
La  clinique.  I.  Aoiit  et  Septr.  1842. — G.  B.  Dermott,  A  New  Method  of  Treat- 
ing Retention  of  Urine.  The  Med.  Times.  October  1,  1842. — Petrequin,  A  Re- 
markable Case  of  Retention  of  Urine.  L'Examinateur  m6d.  T.  II.  No.  22.  1843. 
— Deville,  On  a  Case  of  Retention  of  Urine.  Rev.  m6d.  fran^.  et  Strang.  Juin, 
134:2.— Cotta,  On  Ischuria  Senilis.  Gazette  med.  del.  Prof.  Panizza.  Nos.  11,  12. 
1842.— Dr.  Kingsley,  On  the  Use  of  Ergot  of  Rye  in  Retention  of  Urine.  Dub. 
Med.  Press.  April  26,  1843. — Ross,  Retention  of  Urine  Cured  by  Incising  the 
Urethra.  Journ.  d.  conn.  mgd.  chir.  Janv.  1844. — Wittke,  Ueber  Urinbeschwer- 
den  der  alten  Manner.  Med.  Ztg.  v.  V.  f.  Heilk.  in  Preussen.  Nr.  38.  1844. — 
iSfe?i(ZeZ,  Fall  von  Ischurie.  Wiirtemb.  med.  Corresp.-Bl.  Bd.  XIV.  Nr.  24.  1844. 
— Mr.  George  Todd,  Retention  of  Urine  Produced  by  Collection  of  Gray  Peas 
in  the  Rectum.  The  Lancet.  April  19,  1845. — Salomon,  Todtlicher  Ausgang 
einer  Harnverhaltung.  Casper's  Wochenschrift.  No.  25,  1845. —  Canuti,  Disease 
of  the  Liver.  Retentio  urina?.  Bull,  delle  scienze  med.  di  Bologna.  Majo. 
Gingeo,  1845. — Dr.  Ilargrave,  Cases  of  Hydrocele.  Retentio  urina3,  etc.  Dub. 
Med.  Press.  No.  357.  November  5,  1845. — Landerer  and  Steege,  Volksmittel 
der  Tiirken,  Griechen,  Walachen,  und  Serlien.  Tabakspfeifensaft  gegen  Urin- 
verhaltung. Med.  Ztg.  V.  Petersburg.  HI.  Jahrg.  Nr.  35.  1%^Q.—Bedndr,  Bei- 
trag  zur  Iscliuria  neonatorum.  Zeitschr.  d.  k.  k.  Gesellschaft  d.  Aerzte  zu  Wien. 
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Febr.  1847. — Drude,  Urinverhaltung  bei  einem  dreijiihrigen  Knaben.  Zeitschr. 
d.  noidd.  Chir.  Ver.  1.  Bd.  3.  Hft  1847. — Bazonni,  Case  of  Ischuria.  Gaz. 
m6d.  del.  Panizza.  Tom.  VI.  Nr.  8.  1847. — Sainmont,  Ergot  of  Rye  in  Reten- 
tion of  Urine.  Gaz.  des  hop.  X.  80.  1848. —  W.  M.  Fah-brotlier,  Case  of  Reten- 
tion of  Urine.  Lancet.  August  12,  1848. — Dicenta,  Fall  von  Entartung  der 
Prostata  durch  Hypertrophic  verbunden  mit  Urinverhaltung.  Wiirtemb.  Cor- 
resp.-Bl.  XVIII.  7.  1848.— i^.  Hahn,  Ueber  die  Verhaltung  und  den  unwill- 
kiirlicheu  Abfluss  des  Urins,  welche  durch  die  Vergrosscrung  der  Vorstelier- 
driise  bedingt  ist.  Wiirtenil).  Ver.  Zeitschr.  I.  2.  1848. — StaTielli,  Langwierige 
Harnverhaltung.  Pr.  Vereinszeitschrift.  XVII.  27.  1848. — Blandin,  Retention 
of  Urine.  Annal.  de  thSrap.  Sept.,  Oct.,  D^c,  1848,  Janv.,  1849— Z>r.  W.  8. 
OJce,  Total  Suppression  of  Urine  Lasting  for  Seven  Days.  Prov.  Med.  Joum. 
1849.  p.  259. — Dr.  J.  C.  Hall,  Cases  of  Suppression  of  Urine.  Lancet.  June  2, 
16,  July  7,  1849. — Hahn,  Harnverhaltung  mit  todtlichem  Ausgange.  Wiirtemb. 
chir.  Vierteljahrschrift.  III.  2.  1850. — Milton,  On  a  New  Method  of  Applying 
Caustic  in  the  Treatment  of  Stricture.  Lond.  Medical  Gazette.  July  4,  1851. — 
Mercier,  Mode  of  Operating  in  Retention  in  Old  Men.  Gaz.  d.  Paris,  50,  51, 
52.  1852. — Kerle,  Merkwixrdiger  Fall  von  Ischurie.  Hannov,  Corresp.-Bl.  II. 
22.  1852. — Goeck,  Surgical  Operations  for  Retention  of  Urine.  Med.-Chir.  Trans. 
1852;  Dubl.  Med.  Press.  May  12,  1852.— X.  A.  Basset,  De  la  retention  d'urine, 
ses  causes,  ses  effets,  son  traitement.  Paris,  1860. — Toucher,  Sur  les  causes  de  la 
difficulte  de  cath6t6risme  dans  les  cas  de  retention  d'urine,  suite  de  cystite  du 
col.  Revue  de  th6rap.  m6d.-chir.  1860.  Dec.  15.— B.  Holt,  On  Certain  Errors 
in  the  Diagnosis  and  Treatment  of  Retention  of  Urine.  Lancet.  1863.  Feb.  21. 
—Th.  Bryant,  On  Stricture,  Retention,  etc.  Guy's  Hospital  Reports.  VIH. 
Third  Series.  1862.  p.  147. 

We  have  already  treated  of  ischuria  as  the  manifest  symptom 
of  spasmodic  dysuria,  and  have  noted  that  it  is  an  uncommon 
occurrence.  We  now  deal  with  ischuria  in  the  sense  of  reten- 
tion of  urine  apart  from  spasm. 

nHlR'JRCIOAL  SOCIETY  Etiology. 

Atony,  paresis,  or  paralysis  of  the  bladder  consists,  at  first, 
in  a  tardy,  prolonged,  imperfect  contraction  of  the  longitudinal 
and  oblique  muscular  fibres  of  the  bladder  and  of  the  detrusor 
urinffi  muscle ;  this  subsequently  increases,  and  ends,  at  last,  in 
absolute  inaction.  In  consequence,  the  urine  remains  in  the 
bladder  much  longer  than  is  the  case  normally,  and  is  only  par- 
tially, at  last  not  at  all,  voluntarily  voided,  a  condition  which 
may  lead  the  practitioner,  if  not  on  his  guard,  to  be  deceived  by 
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the  involuntary  escape  of  a  small  quantity  of  urine,  and,  if  neg- 
lected, causes  great  distention  of  the  bladder,  pressure  on  the 
neighboring  parts,  and  decomposition  of  the  urine  remaining 
*  stagnant  in  the  bladder,  wliich  may  not  only  set  up  vesical  irrita- 
tion and  catarrh,  but  may  also  possibly  result  in  absorption  of 
ammonia  and  its  tedious,  dangerous  consequences.  If  the  relaxa- 
tion of  the  sphincter  vesica  is  not  merely  secondary  and  caused 
by  the  continuous  pressure  of  the  quantity  of  urine,  instead  of 
the  slight  overflow  in  small  quantities,  there  may  be  a  constant, 
incomplete,  involuntary  passage  of  the  urine  —  a  condition  of 
which  we  shall  treat  more  in  detail  under  the  head  of  Enuresis. 

Apart  from  the  paresis  and  paralysis  of  the  bladder  depend- 
ent on  some  central  cause,  and  therefore  coexistent  with  disease 
of  the  brain  or  spinal  cord,  we  meet  with  the  most  highly  pro- 
nounced forms  of  local  paresis  and  paralysis  of  the  bladder, 
principally  at  an  advanced  age,  and  much  of  tener  in  men  than  in 
women  ;  in  the  latter,  however,  occasionally  in  youth  and  middle 
age  in  the  form  of  hysterical  paralysis;  rarely  in  children,  in 
whom,  however,  I  have  several  times  observed  it  in  connection 
with  hysterical  neuroses.  Paralysis  of  the  fundus  of  the  bladder 
is  more  common  than  of  the  neck. 

Another,  though  unfrequent  cause,  is  a  disregard  of  the  de- 
sire to  empty  the  bladder.  This  may  be  due  to  narcosis  from 
drunkenness,  or  may  occur  in  the  course  of  diseases  which  strong- 
ly alfect  the  sensorium,  such  as  typhus  and  typhoid,  in  which, 
therefore,  we  must  see  that  the  patient's  bladder  is  regularly 
emptied  several  times  a  day.  We  not  unfrequently,  however, 
meet  with  this  disregard  of  the  desire  to  void  the  urine  asso- 
ciated with  the  perfect  retention  of  consciousness.  The  calls  of 
nature  are  either  utterly  disregarded  or  incompletely  satisfied  for 
want  of  time ;  or,  in  young  girls  and  women,  from  a  sense  of  false 
shame,  the  urine  is  not  voided  for  many  hours,  until,  after  con- 
stantly increasing  desire,  retention  ensues  at  the  very  moment  an 
opportunity  offers  for  affording  relief,  or,  in  rare  cases,  incon- 
tinence may  follow.  Weakness  of  the  system  generally,  and 
especially  of  the  genitals  locally,  marasmus,  exhaustion  follow- 
ing on  long  and  severe  illnesses,  may  lead  to  paresis  and  paralysis 
of  the  bladder.    Sometimes  a  similar  effect  is  produced  by  over- 
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irritation  of  the  genitals  from  sexual  excess  or  onanism.  Tiglit 
strictures  of  the  urethra  or  considerable  enlargement  of  the  pros- 
tate may  afford  material  obstruction  to  the  flow  of  urine,  and, 
subsequently,  may  cause  weakening  of  the  bladder  in  conse- 
quence of  over-straining  ;  a  portion  of  the  urine  remains  behind, 
and  atony  and  paralysis  of  the  bladder  result  by  degrees.  We 
have  already  mentioned  the  effect  of  interrupted  nerve-conduc- 
tion in  diseases  of  the  central  nervous  system.  But,  besides 
chronic  diseases  of  the  brain  and  spinal  cord,  we  must  also  bear 
in  mind  that  acute  traumatic  mischief,  such  as  concussion  and 
contusion  of  the  brain,  spinal  cord,  etc.,  may  produce  the  same 
effects.  Also  injuries  to  the  bladder  and  urethra  may  seriously 
interfere  with  micturition.  Apart  from  spasmodic  ischuria,  in 
which,  in  consequence  of  severe  spasm  of  the  bladder,  complete 
spasmodic  retention  may  occur,  the  common  paralj^tic  form  may 
come  on  rapidly,  unexpectedly,  suddenly,  and  then,  either  only 
for  a  time  or  recurring  at  steadily  diminishing  intervals,  and  grad- 
ually becoming  permanent.  Retention,  coming  on  suddenly,  may 
also  from  the  first  be  permanent.  More  frequently,  however,  in- 
stead of  the  paralysis  setting  in  suddenly  or  after  various  parox- 
ysms, it  comes  on  gradually.  The  patient  first  of  all  complains 
that  he  can  only  make  water  slowly.  The  urine  at  first  merely 
comes  in  drops,  and  only  by  degrees  in  full  stream  ;  the  desire  to 
pass  water  is  soon  felt  less  frequently  and  only  when  the  bladder 
has  become  greatly  distended,  and  passes  olf  quickly  again  if  not 
soon  attended  to.  Subsequently  the  urine  no  longer  escapes  in 
a  full  stream,  or  this  is  feeble,  sluggish,  and  frequentlj^  inter- 
rupted. The  stream  of  urine  is  more  rectangular.  In  still 
more  advanced  cases  of  paralysis,  the  urine  flows  away  now 
and  then,  or  uninterruptedly,  guttative,  and  has  a  disagreeable 
ammoniacal  odor.  This  occurs  more  especially  when  the  sphincter 
has  yielded  to  the  pressure  exercised  on  it  by  the  constantly  dis- 
tended bladder.  It  is  of  greater  importance  from  the  fact  that 
the  urine  is  not  completely  voided,  and  the  bladder  is  liable  to 
become  irritated  into  a  condition  of  catarrhal  inflammation  if 
timely  interference  is  not  practised.  In  these  cases  the  region  of 
the  bladder  should  invariably  be  examined,  and  will  be  found  to 
be  the  seat  of  a  rounded  tumor,  giving  a  dull  note  on  percussion. 
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Paralysis  of  tlie  sphincter  and  of  tlie  detrusor  gradually  ensues, 
and  the  urine  then  flows  away  uninterruptedly,  true  incontinence 
of  urine  existing.  In  rare  cases,  prolonged  incomplete  evacua- 
tion of  the  urine  may  lead  to  uremic  and  ammoniacal  symptoms, 
and  may  thus  endanger  life.  Sopor,  convulsions,  paralysis, 
vomiting,  etc.,  may  form  a  pseudo-cerebral  group  of  symptoms. 
If  the  cause  can  be  removed,  the  retention  of  urine  and  conse- 
quent atony  are  capable  of  cure.  If,  however,  we  have  to  deal 
with  a  more  primary  paralj^sis  in  old  people,  or  if,  at  the  same 
time,  other  paralytic  conditions  exist,  the  affection  is,  as  a  rule, 
incurable.  Retention,  which  has  been  overlooked,  may  prove 
fatal  owing  to  severe  vesical  catarrh,  or  even  gangrene  of  the 
bladder,  and,  sooner  or  later,  by  ursemic  infection. 

Diagnosis. 

Dysuria  and  cessation  of  the  stream  of  urine  form  most  im- 
portant symptoms,  rendering  it  necessary  to  investigate  the 
cause.  The  involuntary  dribbling  of  the  urine  may  easily  mis- 
lead and  prevent  one's  suspecting  paralysis  of  the  bladder ;  an 
error  can  easily  be  avoided,  however,  by  paying  attention  to  the 
history,  and  more  especially  by  examining  over  the  region  of  the 
bladder,  which,  indeed,  should  never  be  neglected.  If  the  urine 
is  not  drawn  off  by  the  catheter,  the  bladder  remains  fully  dis- 
tended, reaching  far  above  the  pubes,  or  even  as  high  as  the 
navel,  and  may  be  felt  as  a  rounded  tumor  of  elastic  consistence, 
though  some  urine  dribbles  away.  I  have  not  unfrequently  seen 
the  bladder  allowed  to  remain  distended  for  months,  so  that,  at 
last,  a  condition  of  urjemia  and  ammonisemia  became  developed 
by  infection,  the  patient  showing  a  tendency  to  sopor,  deranged 
appetite,  frequent  vomiting,  even  urinous  odor,  and  paralytic 
symptoms.  When  the  case  has  reached  this  stage,  the  regular 
use  of  the  catheter  cannot  avail,  the  patient  succumbs  to  the 
progressive  infection.  If,  however,  the  continuous  distention  of 
the  bladder  be  recognized  in  good  time,  the  urine  regularly  with- 
drawn, and  obstructions  such  as  strictures  dealt  with,  I  have 
repeatedly  had  the  satisfaction  of  seeing  such  severe  affections 
result  in  complete  recovery.  For  purposes  of  diagnosis,  examina- 
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tion  with  the  catheter  is  necessary  in  all  these  diseases,  either  in 
tlie  erect  posture  or  while  the  patient  is  lying  down  ;  in  the  latter 
position  it  is  often  necessary  to  press  over  the  region  oi  the 
bladder  strongly  with  the  hand  in  order  to  empty  the  blad.der 
completely. 

Prognosis. 

In  cases  of  transitory  atony,  or  of  retention  of  urine,  in 
young  or  middle-aged  patients,  in  the  hysterical  affections,  in 
the  neuroses  of  childhood  and  of  women,  the  prognosis  is  favor- 
able. Also  in  patients  of  the  male  sex  who  have  a  fair  amount 
of  vigor,  we  see  that  if  appropriate  treatment,  such  as  the  reg- 
ular emptying  of  the  bladder  and  proper  hygienic  measures 
be  adopted  in  good  time,  a  complete  or  almost  complete  cure 
may  result.  Others  complain  for  long  of  tedious  and  some- 
what difficult  micturition,  but  retention  of  urine  does  not  occur, 
and  it  is  quite  exceptional  for  the  bladder  to  become  distended 
once,  and  then  only  temporarily.  The  prognosis  in  cases  of 
spasmodic  ischuria  also  is  good,  as  the  attacks  are  usually  of  a 
temporary  character,  isolated,  and  associated  with  an  otherwise 
healthy  condition  of  the  muscular  structure  of  the  bladder. 
The  inflammatory  ischuria,  which  we  occasionally  meet  with  in 
connection  with  very  acute  gonorrhoea,  catarrh  of  the  neck  of  the 
bladder,  or  acute  abscess  of  the  prostate,  is  also  transitory.  In 
stricture  of  the  urethra  and  calculus  vesicae  the  prognosis  partly 
depends  on  appropriate  treatment  and  removal  of  the  cause.  If, 
however,  the  muscular  structure  of  the  bladder  has  already 
become  severely  and  permanently  affected,  it  is  possible  that 
a  certain  degree  of  improvement  will  follow  the  dilatation  of  the 
stricture,  lithotrity,  etc.  If  an  affection  of  the  brain  or  spinal 
cord  exists,  the  prognosis  is  good  when  the  condition  depends 
on  some  acute  mischief  set  up  by  injury,  such  as  concussion  of 
the  brain  or  spinal  cord.  In  chronic  central  lesions,  however, 
when  the  retention  has  come  on  gradually,  the  bladder  symp- 
toms improve  but  seldom  with  the  disappearance  of  the  primary 
disease,  and  still  less  frequently  while  the  central  disease  per- 
sists.   If  paralysis  of  the  bladder  and  retention  of  urine  come 
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on  at  an  advanced  age,  a  cure  may  still  take  place,  and  I  have 
several  times  met  with  snch  cases  in  old  men ;  but  they  are  the 
exception,  and  incurability  the  rule.  Those  cases  are  the  worst 
and  the  most  deceptive  in  which  the  urine  dribbles  away  in- 
voluntarily in  association  with  paralysis  and  distention  of  the 
bladder.  If  this  condition  is  neglected,  as  so  often  happens, 
from  carelessness  in  old  people,  or  for  want  of  attention  to  treat- 
ment, there  is  added  to  the  doubtful  character  of  the  paralysis 
that  of  general  and  progressive  poisoning.  Indeed,  I  have  several 
times  noticed  that  when,  after  the  lapse  of  some  time,  the  blad- 
der is  at  last  regularly  emptied,  the  patient  loses  strength  and 
succumbs  even  more  rapidly  in  comparison,  especially  in  old 
age. 

Treatment. 

As  a  prophylactic  measure,  we  cannot  sufficiently  urge  the 
importance  of  satisfying  the  desire  to  relieve  the  bladder  as  soon 
as  it  arises,  especially  when  hours  have  elapsed  since  the  last 
occasion,  and  the  patient  has  not  acquired  the  bad  habit  of  emp- 
tying the  bladder  on  the  slightest  impulse  thereto.  When  the 
patient  is  in  bed  he  should  only  make  water  in  a  kneeling  posi- 
tion, because  when  lying  on  the  back  the  bladder  is  incompletely 
emptied.  If  retention  comes  on  and  is  not  relieved  spontane- 
ously within  a  few  hours,  or  after  the  use  of  poultices,  warm 
baths,  etc.,  a  catheter  should  be  passed  and  the  bladder  emptied, 
and  this  should  be  repeated  as  often  and  for  as  long  a  period  as 
the  bladder  is  not  completely  relieved  spontaneously,  or  is  only 
partially  so.  In  simple  atony  of  the  bladder,  the  plan  proposed 
by  J.  L.  Petit,  that  the  patient  should  press  the  cold  chamber 
utensil  firmly  against  the  thighs  and  scrotum,  is  to  be  recom- 
mended, and  another  device,  which  is  of  some  value  owing  to  the 
sudden  sensation  of  cold  produced,  consists  in  dipping  the 
hands  in  cold  water.  Otherwise,  we  can  treat  weakness  of  the 
bladder  best  by  cold  general  sj)onging,  cold  lotions  to  the  abdo- 
men, and  cold  hip-baths.  If  the  latter  are  not  well  borne,  luke- 
warm aromatic  baths  may  be  substituted.  Aromatic  beverages, 
also  old  wines,  preparations  of  ammonia  with  camphor,  friction 
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over  the  region  of  the  bladder  with  an  ammonia-camphor  lini- 
ment, to  which  oil  of  turpentine  may  be  added,  may  prove  of 
great  service  combined  with  a  tonic  regimen  and  a  strict  hygiene. 
If  we  have  to  deal  with  neurotic  or  hysterical  paresis,  or  paraly- 
sis of  the  bladder,  it  is  well  to  order  cold  or  warm  baths,  accord- 
ing as  they  suit  the  patient  best  or  seem  more  efficacious,  and, 
internally,  lactate  of  zinc,  quinine,  arsenic,  valerian,  castor,  assa- 
fcetida  with  camphor,  and  preparations  of  ammonia  in  various 
combinations.  In  hysterical  paralysis,  electricity  may  be  of  the 
greatest  service,  whilst  I  have  found  it  of  little  use  in  simple 
paralysis  of  the  bladder.  I  have  several  times  seen  patients  who 
have  simulated  paralysis  of  the  bladder  and  have  refrained  from 
passing  water  till  the  bladder  was  f  ull}^  distended.  If  we  have 
satisfied  ourselves  that  no  real  disease  exists,  it  is  better  apjjar- 
ently  not  to  take  much  notice  ;  the  patient  will  commonly  find  it 
advisable  to  empty  the  bladder  regularly  again.  In  the  hospital 
at  Zurich  I  had  a  hysterical  young  woman  under  care,  who 
required  the  attendance  of  the  medical  officer  several  times  in 
the  day  and  often  during  the  night,  in  order  to  pass  a  catheter. 
I  effected  a  cure  in  this  case  by  simply  ordering  the  nurse  to 
pass  the  catheter  when  required. 

The  first  time  that  a  catheter  is  passed,  in  a  case  of  retention, 
the  bladder  should  be  emptied  gradually,  with  interruptions, 
in  order  to  give  the  distended  viscus  time  to  contract  slowly. 
If  the  bladder  is  very  much  distended,  and  if  we  can  only 
empty  it  by  firm  pressure  over  the  region  of  the  bladder,  the 
patient  must  not  only  shortly  after  obey  any  desire  to  pass 
water,  but  the  catheter  must  again  be  used,  if  the  bladder  has  not 
been  relieved,  or  only  incompletely  so,  in  the  course  of  the  next 
four  or  six  hours.  So  long  as  the  paralysis  remains  unchanged 
the  bladder  must  be  relieved  three  or  four  times  in  the  twenty- 
four  hours,  either  by  the  practitioner,  or  the  patient,  or  a  rela- 
tive, or  a  skilled  and  experienced  nurse.  When  the  medical  man 
himself  does  not  pass  the  catheter,  an  elastic  one  without  a  sty- 
let, or  Lasserre's,  should  be  used  and  passed  slowly,  carefully, 
without  any  force,  and  only  after  special  instructions  being 
given  by  the  practitioner.  The  plan  of  leaving  the  catheter 
jin  has  great  disadvantages.    It  is  difficult  to  fix  it,  great  irrita- 
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tion  is  set  up  in  tlie  bladder  and  urethra,  and  an  elastic  instru- 
nient  spoils  very  quickly.  At  the  commencement  of  my  career, 
when  fresh  from  Dupuytren's  school,  I  often  used  to  leave  an 
instrument  in  the  bladder  for  a  long  period,  but  I  have  given  up 
the  plan,  as  a  rule,  for  a  long  time.  In  exceptional  cases,  how- 
ever, when  it  is  very  difficult  to  introduce  a  catheter,  owing  to 
tight  stricture  or  other  obstruction,  and  it  is  impossible  to  obtain 
repeated  skilled  attention,  the  catheter  may  be  left  in,  but  not 
longer  than  for  two  or  three  days.  Under  these  circumstances 
a  soft,  elastic  Nelaton's  catheter  of  vulcanized  caoutchouc,  such 
as  is  used  for  the  drainage  of  pus,  is  well  adapted.  The  instru- 
ment, however,  should  not  be  pushed  farther  than  the  neck  of 
the  bladder.  If,  during  catheterization,  the  urine  begins  to  flow 
by  the  side  of  the  catheter,  it  is  time  to  urge  the  patient  to  expe- 
dite the  expulsion  of  the  urine  by  voluntary  efforts,  in  order 
gradually  to  improve  the  contractile  power  of  the  bladder.  The 
same  end  may  be  served  by  the  introduction  of  wax  bougies, 
which  are  allowed  to  remain  for  a  few  minutes.  It  is  best  not  to 
remove  them  until  the  patient  experiences  a  desire  to  micturate, 
which  not  unfrequently  ensues  spontaneously,  under  the  influ- 
ence of  this  stimulus.  Pitha  recommends  this  plan  strongly, 
and  adds  that  the  treatment  by  bougies  is  essentially  aided  by 
the  voluntary  efforts  of  the  patient,  by  repeated  attempts  to  pass 
w^ater  in  various  positions  favorable  to  the  escape  of  the  urine, 
by  violent  movements  of  the  lower  extremities,  bending  the 
trunk  and  the  hips,  walking  about  quickly,  etc. — aids  which 
the  patients  themselves  are  very  ingenious  in  varying.  We  are 
careful,  however,  to  prevent  the  bladder  becoming  over-dis- 
tended in  spite  of  these  imperfect  attempts  at  emptying  it,  and 
pass  a  catheter  from  time  to  time. 

In  well-marked  paralysis  of  the  bladder,  injections  of  cold 
water,  after  the  urine  has  been  drawn  off,  are  sometimes  useful, 
and  if  the  bladder  is  very  insensible  to  stimulus  the  temperature 
may  be  steadily  lowered  almost  to  that  of  ice.  This  treatment 
should  be  supplemented  by  cold  douches  over  the  region  of  the 
bladder,  perineum,  or  sacrum,  and  by  cold  enemata,  cold  hip- 
baths, or,  in  short,  by  rational  hydropathy. 

Of  internal  remedies,  we  find  those  are  most  recommended 
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which  act  as  stimulants,  as  is  supposed,  on  the  spinal  cord  and 
on  the  motor  nerves  of  the  bladder.  For  a  long  time  I  have  been 
convinced  that  preparations  of  nux  vomica  exercise  no  specific 
influence  whatever  on  any  motor  paralysis.  In  paralj'^sis  of  the 
bladder  I  have  not  found  either  the  extract  of  nux  vomica  or 
strychnia  of  any  efficacy,  nor  the  celebrated  ergot  and  its  prepara- 
tions. Balsams,  such  as  balsam  of  copaiva,  Peru,  or  tolu,  oil  of 
turpentine,  rock  oil,  etc.,  upset  the  stomach  without  improving 
the  condition  of  the  bladder ;  cantharides  inflames  the  mucous 
membrane  without  in  the  least  stimulating  the  muscular  struc- 
ture beneficially.  The  same  may  be  said,  also,  of  stimulating 
and  astringent  injections  into  the  bladder,  by  which  much  harm 
and  scarcely  any  good  may  be  done.  The  sole  stimulant  acting 
directly  on  the  bladder,  which  is  attended  by  any  good  result 
when  the  central  nervous  sj^stem  is  healthy,  consists  in  the  appli- 
cation of  electricity  and  galvanism  ;  this  is  supported  by  very 
competent  authorities,  such  as  Michon,  Monod,  Duchenne,  Mej^er, 
and  others.  By  introducing  a  metallic  catheter  into  the  blad- 
der, and  another  into  the  rectum,  or  placing  the  other  -pole  on  the 
sacrum,  we  may  send  a  powerful  electric  or  galvanic  current 
through  the  neck  of  the  bladder.  Stimulating  embrocations, 
vesicants,  etc.,  are,  as  a  rule,  of  no  service. 

Internal  treatment  in  cases  of  localized  paralj^sis  of  the  blad- 
der must  be  directed  chiefly  to  improving  the  general  condition 
and  strengthening  the  constitution,  and  with  this  object  in  view, 
especially  in  the  chronic  form  met  with  in  old  people,  we  pre- 
scribe a  good,  nutritious  diet,  tonics,  such  as  preparations  of 
quinine  and  iron,  country  air,  mountain  air,  residence  at  the  sea- 
side, or  at  a  watering-place  which,  in  addition  to  a  chalybeate 
water  rich  in  carbonic  acid,  also  contains  good  peat-baths  ;  such 
as  Schwalbach,  Franzensbad,  or  Cudowa  ;  or  where  the  influence 
of  the  clialybeate  spring  is  assisted  by  the  pure  air  of  an  elevated 
mountain  region,  as  at  St.  Moritz  in  the  Engadine.  During  resi- 
dence at  the  seaside,  we  shall  also  often  find  baths  useful,  at  first 
tepid,  and  subsequently  cold.  Any  catarrh  of  the  bladder  com- 
plicating the  case  is  to  be  treated  most  carefully.  If  the  urine 
constantly  dribbles  away,  the  greatest  attention  to  cleanliness 
must  be  enjoined,  and  the  patient  should  wear  a  properly  con- 
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trived  portable  urinal  made  of  vulcanized  caoutchouc,  and  we 
should  see  it  properly  secured.  It  is  also  important  to  take  care 
that  these  patients  have  their  bowels  opened  regularly,  and  we 
may  assist  nature  by  cold  enemata,  magnesia,  cathartic  efferves- 
cing powder,  compound  liquorice  powder,  or  pills  of  aloes  and 
jalap. 


Enuresis  and  Incontinence  of  Urine. 


C.  D.  Distel,  De  incontinentia  urinaj.  Vitenb.  1697. — J.  Jlirschfeld,  De  incontinentia 
urinse  post-partum  diffic.  Argent.  1759. — J.  P.  Nonne,  D.  de  enuresi.  Erf.  1768. 
—B.  Bitter,  in  Graefe  und  Walt.  Journ.  Bd.  XVII.  H.  4.  S.  212.—Naumanii, 
Handb.  der  med.  Klinik.  Bd.  VI. — Devergie,  Incontinence  of  Urine  and  its 
Rational  Treatment  by  Injections;  iibers.  v.  Mueller.  Leipz.  1840. — Sprevgler, 
in  Schmidt's  Encycl.  Bd.  III.  S.  278.— i?'/-or%?,  Notiz.  1843.  H.  545.— Tr<7/2«, 
L.  c.  p.  366. — Duffin  und  Lay,  Heilung  der  Enur.  noct.  durch  Cauterisat.  der 
Urethra  mit  Brechnuss  und  Eisenmoor  behandelt.  Boerhave.  Dcbr.  1838.  S. 
200. — Bamauge,  On  Congenital  Incontinence  of  Urine.  Journ.  d.  conn.  m6d. 
Octb.  1839. — Mercier,  Memoire  sur  la  veritable  cause  et  le  mScanisme  de  Tin- 
continence,  de  la  retention  et  du  r^gorgcment  d'urine  chez  Ics  vieillards ;  lu  it 
rinstitut — Acad6mie  des  sciences — le  10  Juin,  1839. — Froriep,  Neue  Behand- 
lungsweise  der  Incontinentia  ui-inae  und  der  Enuresis.  Froriep's  neue  Notiz. 
Nr.  545.  1843. —  Gottschalk,  Fall  von  geheilter  Enuiesis.  Haml).  Zeitschr.  f.  d. 
g.  Mediz.  Bd.  XXIV.  H.  3.  ISiS.—Buettel,  Nachtliches  Bettpissen.  Med. 
C.)rresp.-Bl.  bair.  Aerzte.  Nr.  47.  1844. — Delcour,  On  the  Use  of  Nitre  and 
Benzoic  Acid  in  Nocturnal  Incontinence  of  Urine.  Gaz.  des  hop.  Nr.  149. 
1845. — Journ.  f.  Kinderkrankheiten  vor  Behrend  und  Hildebrand.  3.  Jahrg. 
4.  Heft.  1845. — Bohert,  Incontinentia  urinjE.  Annal.  de  Th6rap.  m6d.  et  chir. 
p.  Rognetta.  Nr.  2.  1845. — Gerdy,  Incontinentia  Urinse  in  Children.  Annal. 
de  Thfirap.  m6d.  et  chir.  p.  Rognetta.  IX.  annge.  Aoflt,  1849. — Boux,  Inconti- 
nentia urinaj  nocturna.  Annal.  de  ThCrap.  m6d.  et  chir.  p.  Rognetta.  IV. 
annCe.  Juli,  1846. — De  Fraene,  Incontinentia  Urinae  Nocturna  Cured  by  Benzoic 
Acid.  Journ.  de  med.  de  chir.  et  de  pharm.  de  Bruxellcs.  Juin.  IX.  annCe  1846. 
— Kemerer,  Oo  Incontin-r-nce  of  Urine.  Journ.  des  conn.  m6d.-chir.  Avril,  1846. — 
Maurah,  On  a  Means  of  Mitigating  the  Irritating  Quality  of  the  Urine  and  on  the 
Irritation  of  the  Integument  set  up  in  Incontinence  of  Urine.  Revue  mdd.-chir. 
Malgaigne.  Fevr.  1847.  — Guerand,  Flying  Blisters  in  Nocturnal  Incontinence. 
Ann.  d.  Thdrap.  Septb.  et  Octb.  ISiS.—Heidenreich,  Zur  Heilung  des  Bett- 
pissens  der  Kinder.  Norrd.  med. -chir.  Ztg.  IV.  21.  1848.— ^omnr?,  Treatment 
of  Incontinence  of  Urine  by  Belladonna.  Journ.  des  conn.  nidd.  FCv.  1849; 
Bull,  de  thCrap.  Mars,  1849.  —  Chaasaignac,  Case  of  Incontinence  of  Urine 
Treated  by  Galvanism.  Gaz.  des  hop.  1849.  Hd.—JDemeaux,  On  the  Cauteriza- 
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tion  of  the  Neck  of  the  Bladder  witli  Nitrate  of  Silver  in  Incontinence  of  Unne 
in  Young  People.  Gaz.  des  hop.  9.  1851.— PaTiel,  Strychnin  gegen  Ilamincon- 
tinenz.  Journ.  v.  Bord.  Sept.  1852.— Ilalsey,  Successful  Treatment  of  Incon- 
tinence of  Urine  remaining  after  Lithotomy  by  Sulphuric  Acid.  New  York 
Medical  Journal.  Jan.  1852.— Auff.  Millet,  Du  traitement  de  I'incontinence 
nocturne  (Ferrum  et  Secale  Cornut.)  Bullet,  de  thCrap.  LXIII.  S.—Denaux,  De 
rincoutinence  d'urine  nocturne.  Bullet,  do  la  soc.de  mdd.  de  Gant.  18G0.— 
—  Th.  Clemens,  Liquor  ferri  muriat.  oxydati,  ein  treffliches  Mittel  gegen  Enure- 
sis nocturna.  Duet.  Klinik.  1861.  14.— Iledenus,  Ueber  Enuresis  nocturna.  Ibid. 
H.  35. — Boeser,  Incontinenz  in  Folge  eines  angeblichen  Fehlers  der  Harnrohr. 
Arch.  f.  klin.  Chirurg.  1863. — Bois,  Injections  sous-cutanees  (Strychnin)  c. 
enures,  infant.  Gaz.  m6d.  1863.  52. 

We  liave  already  treated  of  incontinence  of  urine  as  a  symp- 
tom of  paralysis  of  the  bladder  where  the  bladder  is  constantly 
distended  and  partly  overflows.  We  have  now  to  speak  of  two 
other  conditions :  of  complete  incontinence,  and  of  the  form 
met  with  in  children,  at  night  more  especially — the  so-called  enu- 
resis nocturna. 


Etiology  and  Symptomaiology. 

In  its  more  chronic  form,  inability  of  the  sphincter  vesicas  to 
contract  is  either  incomplete  and  occasional,  or  more  permanent, 
with  continuous  overflow  of  urine.  If  the  atony  is  but  slight, 
the  contractile  power  in  general  may  be  retained,  but  the  patient 
has  to  empty  the  bladder  directly  any  desire  is  felt,  or  else  the 
urine  flows  away  involuntarily.  This  may  be  called  an  active 
form  and  the  former  a  passive  incontinence,  and  these  may  be 
accompanied  by  various  spasmodic  symptoms,  and  hence  we 
have  enuresis  spastica  as  a  third  form  added  to  the  active  and 
passive.  In  the  fourth  form,  enuresis  nocturna,  we  have  lastly, 
to  some  extent,  a  narcosis  of  the  sphincter.  The  patient  is  not 
fully  conscious  of  the  desire  to  empty  the  bladder,  and  this  is 
therefore  gratified  without  precaution  and  immediatel}^,  and  as 
a  consequence  the  bed  is  wetted.  Enuresis  paralytica  is  either 
associated  with  other  symptoms  of  extensive  paralysis,  or  is  of  a 
more  local  character.  Besides  the  enuresis  met  with  in  connec- 
tion with  insensibility  in  deep  sleep,  all  forms  of  sopor,  narcosis, 
or  even  intoxication,  may  be  associated  with  temporary  enuresis ; 
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hence  the  involuntary  escape  of  urine  which  occurs  in  severe 
cases  of  typhus  and  typhoid  conditions  of  all  sorts.  Moreover, 
mechanical  obstructions  may  prevent  tlie  closure  of  the  neck  of 
the  bladder  or  render  it  imperfect,  such,  for  instance,  as  congeni- 
tal defects  of  the  prostate  and  neck  of  the  bladder,  epispadias, 
induration,  thicki^ning,  rigidity,  or  incrustation  of  the  walls  of 
the  bladder,  especially  of  the  trigone,  associated  with  diminution 
in  the  capacity  of  the  bladder,  concretions  and  foreign  bodies, 
which  are  fixed  in  the  bladder  and  partially  blocked  up,  inflam- 
matory swelling  and  hypertrophy  of  the  prostate,  excrescences 
and  carcinoma  at  the  neck  of  the  bladder,  compression  of  the 
bladder  by  neighboring  tumors  and  organs,  such  as  the  pregnant 
uterus,  inversion  or  dislocation  of  the  bladder,  with  displacement 
and  stretching  of  the  neck,  and  the  like,  may  induce  inconti- 
nence— enuresis  mechanica.  The  neck  of  the  bladder  may  also 
be  directly  paralyzed  as  the  result  of  contusion,  wound,  exces- 
sive mechanical  dilatation  (by  surgical  instruments),  tearing, 
ulceration,  or  even  owing  to  rheumatism  (Froriep). 

The  nocturnal  incontinence  of  children  arises  occasionally 
from  indolence,  and  is  merely  a  bad  habit ;  another  time  it  is  a 
consequence  of  sleeping  very  deeply  and  soundly  ;  we  must  also 
admit,  however,  that  not  seldom  an  extraordinarily  obstinate 
form  of  the  affection  is  met  with  in  connection  with  an  otherwise 
healthy  constitution,  as  a  local  atony  associated  with  increased 
sensitiveness  of  the  neck  of  the  bladder.  Boys  are  more  fre- 
quently affected  than  girls,  and  grown-up  persons  far  less  fre- 
quently than  children.  Unhealthy  children,  with  pasty  complex- 
ions, and  those  affected  with  scrofula  or  rickets,  suffer  much 
more  frequently  than  strong,  healthy  children.  The  tendenc}?-  to 
it  may  be  increased  for  a  time  by  indigestion,  drinking  freely  in 
the  evening,  insufficient  clothing,  and  more  especially  by  inat- 
tention to  emptying  the  bladder  regularly  before  the  child  goes 
to  sleep,  in  the  course  of  the  night,  and  the  first  thing  in  the 
morning.  It  is  doubtful  whether  the  irritation  of  worms  has 
really  any  influence,  such  as  has  been  asserted.  Any  imperfect 
paralysis  or  atonic  condition,  any  condition  of  irritation  or 
spasm,  without  remote  or  local  organic  changes,  is  capable  of 

complete  cure,  but  may  occasionally  last  for  a  long  time.  The 
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nocturnal  incontinence  of  children  ceases  on  tlie  average  about 
the  tenth  or  twelfth  year,  or,  even  in  obstinate  cases,  steadily 
becomes  less  and  less  frequent,  and  disappears  at  puberty.  The 
casual  enuresis  of  young  children  of  three  or  four  years  of  age, 
previously  insufficiently  attended  to,  is  usually  quickly  and 
easily  curable  by  careful  attention. 

Diagnosis. 

The  diagnosis  is  not  of  itself  attended  with  any  difficulty  ;  one 
need  only  invariably  examine  the  region  of  the  bladder  thor- 
oughly in  order  to  ascertain  whether  the  bladder  is  empty,  since, 
if  this  should  not  be  the  case,  the  incontinence  is  only  a  symp- 
tom of  retention,  and  has  a  wholly  different  significance  to  the 
form  we  are  now  considering.  Seeing,  therefore,  that  enuresis, 
or  incontinence,  is  easily  recognized,  its  diagnosis  from  other 
affections  requires  less  notice  than  the  question  of  the  causes 
which  determine  its  origin,  continuance,  or  aggravation. 

Prognosis. 

When  the  cause  can  be  removed,  the  prognosis  is  favorable, 
as  a  rule ;  in  old  people,  however,  it  is  less  so,  as  in  them  the 
affection  is  generally  due  to  paralysis  or  deep-seated  disease  of 
the  urinary  apparatus.  Tlie  enuresis  nocturna  is  quite  suscep- 
tible of  cure,  but  is  not  unfrequently  a  very  obstinate  malady  : 
it  commonly,  however,  disappears  spontaneously,  especially  at 
the  time  of  puberty. 

Treatment. 

The  removal  of  the  cause  is  especially  important  in  diseases 
and  obstructions  materially  interfering  with  the  normal  retention 
of  the  urine.  In  children,  as  well  as  in  adults,  atonic  conditions 
often  lie  at  the  foundation  of  the  insufficient  control  over  the 
passage  of  the  urine,  and,  in  these  cases,  preparations  of  bark 
and  iron,  especially,  and  the  aromatic  baths  recommended  by 
Lallemant,  are  strongly  indicated.     We  infuse  three  ounces 
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(100.0)  of  aromatic  herbs  in  from  eiglit  to  ten  pints  (four  to  five 
litres)  of  boiling  water,  and  pour  this  infusion,  with  the  herbs, 
in  the  bath,  the  temperature  of  which  sliould  not  exceed  92.76° 
P.  (27°  R.),and  by  preference  should  be  88.25-90°  F.  (25-20°  K.). 
Lallemant  added  a  certain  quantity  of  brandy  to  the  bath,  for 
which  we  may  substitute  one  or  two  glasses  of  strong  spirit  for 
each  bath.  In  enuresis  nocturna  we  allow  the  children  but 
little  fluid  in  the  evening,  cover  them  up  warmly  at  night,  and 
take  care  that  they  are  encouraged  to  pass  water  before  getting 
into  bed  and  during  the  night.  Trousseau's  advice,  that  we 
should  urge  the  patients  to  hold  their  water  as  long  as  possible 
during  the  day,  in  order  to  diminish  the  sensitiveness  of  the  neck 
of  the  bladder,  may  be  useful  under  certain  circumstances,  but 
when  abused  may  lead  to  ill  results.  We  also  avoid  roughness, 
chiding,  or  chastisement,  as  they  are  quite  useless,  or  only  to  be 
employed  in  exceptional  cases.  Niemeyer's  proposition  to  give 
non-irritating  (indifferent)  remedies,  so  that  the  patients  may  go 
to  sleep  confidently,  and  only  be  awakened  by  the  desire  to  pass 
water,  is  not  worthy  of  being  recommended  seriously,  as  most 
children  suffering  from  nocturnal  incontinence  go  to  sleep  un- 
troubled, without  any  such  manoeuvre,  and  after  it,  nevertheless, 
wet  the  bed. 

Among  the  narcotics  which  are  administered  with  the  view  of 
diminishing  the  sensitiveness  of  the  neck  of  the  bladder,  and 
thus  aiding  the  sphincter  in  resisting  pressure,  belladonna  and 
its  preparations,  atropine,  etc.,  have  been  especially  recommended 
by  Bretonneau  and  Trousseau.  We  order  a  sixth  of  a  grain 
(0.01)  of  extract  of  belladonna,  or  gr.  (0.0005)  of  atropine, 
every  evening  at  bedtime,  and  may,  in  some  cases,  increase  the 
dose  carefully  ;  we  shall  have,  however,  to  continue  the  treat- 
ment for  months.  I  have  also  employed  belladonna  in  children 
for  this  affection  on  various  occasions — hitherto,  however,  with 
doubtful  success.  The  same  applies  to  stramonium,  henbane, 
etc.  Lupulin,  in  doses  of  three  or  four  grains  (0.2-0.3),  at  bed- 
time, is  sometimes  useful.  The  preparations  of  nux  vomica  have 
also  been  much  lauded,  and  we  may  administer  the  tincture  of 
the  seeds,  in  gradually  increasing  doses,  several  times  a  day,  from 
three  to  five  minims  or  more- at  a  time.    It  is  well,  also,  to  com- 
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bine  with  tliis  double  or  treble  the  dose  of  the  tincture  of  f  errated 
apple-extract.  Tlie  preparations  of  ergot  have  been  recom- 
mended in  several  quarters,  but  I  liave  not  had  any  special 
experience  with  them.  The  preparations  of  iron  have  been  much 
praised,  and  are,  in  fact,  of  great  value  where  atony  is  one  of  the 
chief  causes  of  the  malady.  The  action  of  the  iodide  of  iron  has 
appeared  to  me  to  be  exceedingly  efficacious,  in  a  series  of  cases, 
in  the  form  of  Blancliard's  pills,  of  the  syrup  of  iodide  of  iron, 
and  especially  in  the  form  of  the  syrup  which  I  have  recom- 
mended. I  dissolve  a  drachm  (4.0)  of  sulphate  of  iron  with  forty- 
five  grains  (3.0)  of  iodide  of  potassium  in  an  ounce  (30.0)  of  cin- 
namon-water, filter,  and  mix  with  five  or  six  ounces  (150.0-180.0) 
of  simple  syrup  or  syrup  of  orange-peel,  and  let  the  patient  take 
a  dessert-  or  tablespoonf al  two  or  three  times  a  day,  one  being 
taken  at  bedtime.  Tannin  is  the  sole  astringent  which  is  of  any 
use,  and  must  be  given  for  a  long  time  in  increasing  doses.  We 
may  administer  it  in  powder,  as  a  syrup,  or  in  pills.  We  may 
also  allow  such  children  to  take  a  little  good  red  wine,  contain- 
ing tannin,  at  meal-times.  We  have  already  mentioned  that 
aromatic  baths  are  of  service,  though  I  prefer  cold  baths  if  they 
can  be  borne,  and  in  the  form  of  hip-baths,  at  first  merely  con- 
sisting of  several  dips,  and  later  as  a  continued  local  bath, 
lasting  from  five  to  fifteen  minutes.  At  favorable  seasons  of 
the  year,  when  possible,  I  order  river-  and  sea-bathing.  I  have 
no  particular  experience  of  the  use  of  electricity,  but  phj^sicians 
who  are  fully  deserving  of  credit  speak  well  of  it.  As  it  entails 
the  introduction  of  a  catheter,  which  is  then  connected  to  one 
pole,  the  plan  can  be  carried  out  at  an  earlier  age  in  girls  than 
in  boys,  in  whom  we  must  wait  till  the  time  of  puberty,  and  shall 
then  meet  with  considerable  difficulties.  The  same  applies  to 
the  introduction  of  bougies.  All  the  various  mechanical  means 
of  compression  are  useless  and  inapplicable,  as  a  rule. 

In  cases  of  incurable  incontinence  later  in  life,  a  proper  urinal 
should  be  worn  day  and  night. 
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Hypertrophy  of  the  Bladder. 

Tliough  hypertrophy  of  the  bladder  is  mostly  secondary  to 
some  other  disease,  we  must,  nevertheless,  once  more  mention 
the  chief  facts  concerning  it.  It  may  be  associated  with  dilata- 
tion or  contraction  of  the  bladder  ;  in  the  former  case  diverticula 
may  form  between  the  muscular  fasciculi,  which  are  separated 
from  one  another,  and  may  become  the  seat  of  the  formation  of 
calculi  which  are  very  difficult  of  diagnosis.  The  most  impor- 
tant causes  of  hypertrophy  of  the  bladder  are :  obstructions  to 
the  passage  of  urine,  calculi,  concretions  wedged  in  the  neck  of 
the  bladder,  prostatic  or  urethral  calculi,  hypertrophy  of  the 
prostate,  compression  of  the  neck  of  the  bladder  or  of  the  urethra 
by  cancerous  or  other  new  growths,  and  strictures  of  the  urethra. 
Chronic  catarrh  of  the  bladder,  however,  or  indurations  of  the 
connective  tissue  surrounding  the  bladder,  may  lead  to  hyper- 
trophy of  the  bladder,  owing  to  obstruction  to  the  flow  of  urine. 
It  is  only  very  exceptionally  that  I  have  met  with  it  in  boys  be- 
fore the  age  of  puberty ;  as  a  rule  it  only  occurs  in  men  advanced 
in  years. 

The  distended  bladder  may  attain  enormous  dimensions,  but 
may  be  capable  of  great  diminution  if  there  be  a  thorough  evacu- 
ation of  the  urine,  and  it  is  rare  to  find  the  bladder  reach  three 
or  four  fingers'  breadth  above  the  pubes,  when  empty  or  moder- 
ately filled,  and  without  there  being  any  obstruction  to  the  out- 
flow of  the  urine.  When  the  bladder  is  filled,  percussion  and 
palpation  naturally  give  much  more  certain  indications  ;  even  in 
the  empty  state,  however,  it  may  be  detected  if  of  considerable 
size.  The  bladder  feels  remarkably  hard,  and  presents  most  re- 
semblance to  a  tumor  above  the  pubes  when  hypertropliied,  at 
the  same  time  that  it  is  diminished  in  capacity  —  a  condition 
which  I  have  more  especially  observed  in  those  forms  of  catarrh 
of  the  bladder  in  which  the  patients  have  accustomed  themselves 
to  pass  their  urine  in  small  quantities  and  very  frequently.  Par- 
tial hypertrophy  of  the  bladder  is  but  seldom  primary,  being 
commonly  secondary  to  other  local  affections. 

It  is  evident  that  we  cannot  cure  hypertrophy  of  the  bladder 
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when  once  well  established ;  but  we  can  alleviate,  if  not  entirely 
obviate  its  unpleasant  consequences  by  removal  of  the  causes- 
strictures,  stones— and  by  the  regular  emptying  of  the  bladder. 
A  girdle  constricting  the  region  of  the  bladder,  an  apparatus 
similar  to  the  ceinture  hypogastrique,  may  mechanically  prevent 
much  distention,  and  facilitate  contraction  of  the  bladder,  which 
we  may  also  assist  by  the  administration  of  tonics  and  strength- 
ening food.  In  contraction  of  the  bladder,  with  too  frequent 
micturition,  it  is  most  important  that  the  patient  should  volun- 
tarily assist  the  medical  man  by  resisting  as  much  as  possible 
the  too  frequent  desire  to  pass  Avater.  We  may  diminish  the 
irritability  of  the  neck  of  the  bladder  by  the  introduction  of  bou- 
gies, aided  by  narcotics  and  lukewarm  hip-baths,  and,  at  a  later 
stage,  by  injections  of  water  in  steadily  increasing  quantities, 
and  retained  for  some  time  in  order  to  increase  the  capacity  of 
the  bladder. 

Hemorrhage  from  the  Bladder— Haematuria  Vesicalis. 

Civiale,  Ou  the  Treatment  of  Haematuria,  Journ.  d.  conn.  mCfl.  Mars,  1842. — Fouc- 
quier,  On  the  Various  Kinds  of  Hsematuiia  and  their  Treatment.  Jouni.  des 
conn,  mgd.  Mai,  1842. — Lm-oy  d'Etiolles,  On  Copious  Hematuria  and  on  the 
Means  of  Removing  Coagula  from  tlie  Bladder.  Journ.  des  conn,  m6d.  Dec, 
1842. —  Van  Wageninge,  Hfematuria  hsemorrhoid.  mittelst  Kali  jod.  gestillt. 
Boerhave  1843. — Leney,  Case  of  Haematuria.  Med,  Times,  No.  229.  1844. — 
Wehle,  Fall  von  chronisch.  periodisch.  Blutharnen.  Med.  osterr.  Wochenschr. 
Nr.  51.  1844. — MelcJiior,  Hasmaturia  et  Metrorrhagia  nach  Anwcndung  des 
Morph.  acet.  Med.  osterr.  Wochenschr.  49.  1847. — Hayei-,  Endemic  Haematu- 
ria in  the  Tropics.  Annal.  d.  th6r.  Nov.  1847. — Gerdy,  Cystorrhagia.  Annal. 
d.  th6r.  Dec.  l%il.—Rognetta,  Cauterization  of  the  Mucous  Membrane  of  the 
Bladder:  a.  In  Haematuria;  l.  In  Haematuria  Complicated  with  Spermator- 
rhoea, Impotence,  and  Paralysis.  Annal.  d.  therap.  Aoilt,  1848. — Mercier,  The 
Method  of  Removing  Coagulated  Blood  from  the  Bladder.  Gaz.  de  Paris. 
XVIII.  21.  lSA8.—Lej-oy-Dupre,  Marked  Urcthrorriiagia  Cured  by  the  Use  of 
Cold  and  Astringents.  Gaz.  de  Paris.  XIX.  6.  1849.— Fr.  and  Not,  IX.  5.— 
Hughes,  On  Hemorrhage  from  the  Uretiira  and  Irreducible  Omental  Hernia. 
Dublin  Med.  Journ.  May,  150. — Pizzorno,  Cure  of  Haematuria  by  the  Use  of 
Balsam  of  Copaiba  and  Cubebs  after  Various  other  Remedies  had  been  tried 
in  vain.  Gaz.  med.  ital.  fed.  Lomb.  13.  1851.—^.  Legrand,  Quelques  mots  sur 
riiematurie,  etc.  Union  mCd.  1860.  144.— ^.  JlferciCT-,  Note  sur  I'liCMuaturie,  qui 
suit  le  cathGterisme  dans  les  cas  dc  retention,  etc.  Union  mCd.  18G0.  3. 
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Hjematuria,  properly  speaking,  is  only  exceptionally  vesical 
ill  its  origin,  and  is,  tlieret'ore,  usually  rightly  treated  of  under 
tlie  head  of  hemorrhnge  from  the  kidney.  Bleeding  may  occur 
directly  from  the  bladder  in  consequence  of  injury,  such  as  a 
wound,  rupture,  squeezing,  concussion,  laceration  by  instru- 
ments, pressure,  kick,  blow,  or  fall  on  the  buttocks.  Violent 
horse-exercise,  ulcerations  of  the  mucous  membrane  of  the  blad- 
der in  consequence  of  calculi,  etc.,  may  also  bring  it  about.  So, 
also,  very  severe  catarrh  of  the  bladder,  or  tubercle  or  vascular 
papillomata,  or  carcinoma  of  the  bladder  may  set  up  by  no 
means  inconsiderable  hemorrhage.  The  same  applies  to  the  irii- 
tation  induced  by  cantliarides.  Varices  of  the  veins  of  the  blad- 
der, the  so-called  vesical  hemorrhoids,  are  exceedingly  rare,  but 
may  undoubtedly  cause  hemorrhage  from  the  bladder.  The 
same  may  be  said  of  all  forms  of  scorbutic  or  hemorrhagic  mor- 
bid conditions,  and,  besides  the  common  form  of  scurvy,  we  meet 
with  it  in  hemorrhagic  small-pox  more  especially,  and,  more 
rarely,  in  hemorrhagic  scarlet  fever  and  typhus. 

The  blood  may  either  escape  in  a  fluid  form,  or,  by  coagula- 
tion, obstruct  the  flow  of  urine  considerably  ;  and  this  is  the  case 
more  especially  when  there  is  a  stricture  or  hypertrophy  of  the 
prostate,  and  it  is  necessary  to  empty  the  bladder  by  means  of 
the  catheter,  an  operation  which  is  by  no  means  easy  of  execu- 
tion under  these  circumstances,  as  the  clots  frequently  block  up 
the  opening  in  the  catheter,  and  must  be  washed  away  by  injec- 
tions or  by  cleaning  the  catheter.  For  this  i*eason  it  is  well  in 
such  cases  to  select  a  large  catheter  with  a  large  circular  opening 
in  it.  We  treat  this  hemorrhage  as  a  symptom  by  the  applica- 
tion of  bladders  of  ice  to  the  hypogastrium  and  perineum,  or  by 
the  administration  internally  of  alum  or  tannin,  and  we  may 
also  inject  a  three  or  five  per  cent,  solution  of  the  latter  into  the 
bladder.  Now  ancj  then  oil  of  turpentine  administered  internally 
may  be  very  useful.  In  extreme  cases  Lallemnnt  has  practised 
direct  cauterization  of  the  bladder  with  nitrate  of  silver  with 
success. 
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MEDICO-CHIRURCICAL  SOCIETY  Calculus  Vesicae. 

The  affections  due  to  the  presence  of  stone  in  the  bladder 
belong  properly  to  the  domain  of  the  surgeon,  and  I  shall  not 
give  any  account  of  any  technical  procedures.  I  shall,  however, 
mention  shortly  the  symptoms  set  up  by  calculus  vesicae,  as  I 
have  found  that  practitioners,  as  a  rule,  have  a  very  imperfect 
knowledge  on  the  decidedly  important  question  of  the  diagnosis 
of  this  affection. 

As,  with  the  exception  of  the  calculi  which  form  around  for- 
eign bodies  introduced  into  the  bladder,  the  greater  number  of 
vesical  calculi  have  descended  from  the  kidney,  a  detailed  ac- 
count of  the  concretions  met  with  in  the  nrinary  passages  may 
also  come  under  the  head  of  Diseases  of  the  Kidney.  In  the 
account  here  given,  I  shall  follow  Pitha's  excellent  description. 
One  important  clinical  distinction  is  as  to  whether  the  stone  is 
movable  or  lixed.  Small  concretions  may  remain  unnoticed  for 
a  long  time.  This  not  only  applies  to  small,  smooth  concretions, 
but  also  to  large,  immovable  ones  lying  in  a  diverticulum  of  the 
bladder.  The  symptoms,  therefore,  may  vary  very  much.  Among 
the  subjective  ones  may  be  mentioned  the  sensation  of  a  foreign 
body  in  the  bladder,  the  situation  of  which  varies  according  to 
the  position  of  the  body.  Much  more  frequently,  the  patients 
complain  of  pain  in  the  neck  of  the  bladder  and  in  the  fundus, 
on  walking,  standing,  or  sitting,  when  passing  a  hard  motion  or 
when  the  body  is  shaken  during  riding  in  a  vehicle,  or  on  horse- 
back, etc.,  and  which  passes  off  after  resting  either  on  the  back 
or  on  the  belly.  Not  unfrequently,  transitory  hjematuria  accom- 
panies the  attacks  of  pain  excited  by  shaking.  Pain  at  the  end 
of  the  glans  penis  or  along  the  whole  urethra  is  a  remarkably 
frequent  symptom.  Less  frequently,  swelling  of  the  prepuce 
occurs.  The  dysuria,  increasing  sometimes  to  strangurj^  which 
is  caused  by  stone  in  the  bladder,  generally  comes  on  at  the  end 
of  micturition  during  the  expulsion  of  the  last  few  drops,  and 
the  signs  of  irritation  of  the  neck  of  the  bladder  then  persist  for 
some  time  longer.  We  must  also  note  the  stoppage  of  the  stream 
of  urine,  which  not  unfrequently  occurs  quite  suddenly,  followed 
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by  renewed  easy  flow  when  the  position  of  the  body  is  altered. 
The  patients  often  experience  a  sensation  as  if  a  foreign  body 
falling  in  front  of  the  neck  of  the  bladder  caused  this  stoppage. 
If  the  stone  becomes  wedged  in  the  neck  of  the  bladder,  but 
without  completely  blocking  it,  either  ischuria  or  enuresis  may 
follow  ;  whilst,  if  a  larger  stone  is  wedged  in  the  neck  of  the  blad- 
der, causing  obstruction  to  the  flow  of  urine,  complete  retention 
results.  Besides  these  symptoms  which  have  their  seat  at  the 
neck  of  the  bladder,  radiating  pains,  very  unpleasant  sensations, 
spasmodic  contractions  in  the  rectum,  vagina,  testes,  neighbor- 
hood of  the  kidneys,  perineum,  or  thighs,  burning  sensations  in 
the  soles  of  the  feet,  in  the  heels,  or  in  the  elbows,  may  be  pres- 
ent, occurring  mostly  in  paroxysms.  When  many  movable 
stones  exist  in  the  bladder,  they  may,  in  exceedingly  rare  cases, 
give  rise  to  a  distinct  sensation,  or  even  an  audible  noise  when 
they  strike  against  one  another  during  efforts  in  walking,  riding, 
jumping,  etc. 

Without  underrating  the  value  of  these  signs,  a  stone  can 
only  be  detected  with  certainty  by  a  careful  exploration  with  a 
metallic  catheter  or  sound.  We  then  feel  with  the  instrument 
the  resistance  caused  by  the  stone  and  the  hardness  of  its  sur- 
face, and  by  striking  the  instrument  against  the  stone  we  elicit 
a  distinct,  clear  sound  ;  at  the  same  time  we  form  an  impression 
as  to  the  situation,  mobility,  form,  size,  and  number  of  the  concre- 
tions. In  addition,  an  examination  of  the  urine  not  unfrequently 
reveals  the  presence  of  gravel,  or,  if  this  is  absent,  of  crystals 
which  resemble  the  chief  constituents  of  the  stone.  Nevertheless, 
small,  or  even  moderately  large,  very  movable  stones  may  elude 
even  the  most  careful  examination.  The  same  happens  when 
large  concretions  are  present,  if  they  are  situated  deeply  in  the 
fundus  of  the  bladder,  and  hid  by  a  hypertrophied  prostate,  or 
embedded  in  a  niche  in  the  bladder,  which  is  difficult  of  access. 
Encysted  calculi,  having  only  a  small  portion  projecting  into  the 
interior  of  the  bladder,  may  easily  escape  detection  with  the 
sound.  This  is  especially  liable  to  happen  when  the  sounding  is 
attempted  with  an  unsuitable  instrument,  such  as  a  catheter  with 
a  large  curve.  The  sound  should  have  a  short,  abrupt  curve, 
like  that  of  a  lithotrite  or  a  Mercier's  sound,  in  order  that  it  may 
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move  freelj^  and  easily  in  the  bladder,  and  be  able  to  reack  easi]}- 
every  part  of  its  inner  surface. 

It  is  important  also  to  know  that  the  stone  may  occasionally 
be  situated  at  the  anterior  (upper)  wall  of  the  bladder,  above  the 
symphysis,  so  that  a  sound  passed  along  the  lateral  and  poste- 
i-ior  walls  merel}^  would  fail  to  touch  it.  If  the  search  along  the 
posterior  (lower)  wall  has  been  without  result,  we  must  turn  the 
point  of  the  sound  upward  towards  the  symphysis,  and  carefully 
explore  the  whole  of  the  anterior  wall  of  the  bladder.  During 
lithotrity  we  frequently  have  the  opportunity  of  demonstrating 
this  remarkable  and,  at  first  sight,  unaccountable  situation  of 
the  stone.  The  walls  of  the  bladder  in  its  empty  state  lie,  as  is 
well  known,  in  contact,  so  that  they  closely  surround  the  calcu- 
lus lying  between  them,  and  especially  when  there  is  spasm.  In 
this  state  of  affairs  the  rough,  tuberculated,  or  even  branched 
surface  of  the  stone  may  easily  so  penetrate  into  the  muscular 
network,  that  it  may  be  partially  or  completely  ensnared  and 
held  fast  by  the  muscular  fasciculi,  and  therefore,  after  the 
anterior  wall  has  been  lifted  away  by  injection  of  water,  may 
remain  hanging  from  it,  or,  indeed,  wholly  encysted  in  it.  If  we 
then  fortunately  turn  the  lithotrite  upward  (forward)  and  touch 
the  stone,  it  is  often  difficult  to  seize  it,  because  only  a  small 
part  of  it  is  uncovered  ;  and  if  we  succeed  in  catching  it,  it  seems 
more  or  less  fixed,  so  that  one  can  only  release  it  by  lever-like 
movements  of  the  lithotrite.  Small  stones  may  in  this  way  be 
quite  covered  up  by  the  muscular  structure,  and  wholly  out  of 
reach  of  detection.  On  this  account,  therefore,  in  doubtful 
cases,  the  examination  must  be  frequently  repeated  and  in  va- 
rious positions  of  the  patient,  standing,  lying  down,  on  the  side, 
on  the  belly,  with  a  full  and  with  a  partially  emptied  bladder, 
before  a  definite  opinion  can  be  given  as  to  the  presence  or  ab- 
sence of  a  calculus.  Occasionally,  it  is  necessary  to  supplement 
the  instrumental  examination  of  the  bladder  by  means  of  the 
forefinger  passed  into  the  rectum,  and  by  exercising  pressure  on 
the  abdominal  wall.  Large  stones  at  the  fundus  of  the  bladder 
may  sometimes  be  distinctly  felt  per  rectum,  and  in  thin  indivi- 
duals we  may  press  the  stone  from  the  hypogastrium  towards  the 
rectum,  and  so  grasp  it  between  the  thumb  and  forefinger.  Gel- 
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sius's  method  of  performing  litliotomy  depends  on  the  possibil- 
ity of  hooking  and  pressing  down  the  stone  towards  the  peri- 
neum by  tlie  forefinger  passed  into  tlie  rectum. 

For  evident  reasons,  I  shall  not  enter  here  either  into  the 
etiology  or  prognosis  and  treatment  of  stone  in  the  bladder ; 
this  short  sketch  will,  however,  it  is  hoped,  avail  to  show  how 
important  it  is,  even  for  the  medical  man  not  engaged  in  surgi- 
cal practice,  to  be  acquainted  with  the  diagnostic  features  of 
calculus  vesicae. 

The  Presence  of  Hairs  in  the  Bladder— Trichiasis  Yesicje,  Pili- 

mictio. 

It  is  probably  known  to  but  very  few  practitioners  that  hairs 
may  occasionally  be  passed  with  the  urine,  and  that  even  when 
one  recognizes  with  the  greatest  care  all  sources  of  error  and 
deceit  and  wholly  leaves  such  cases  out  of  count,  still  a  series  of 
cases  of  pilimictio  remain  which  have  been  well  observed.  Out 
of  the  whole  number  of  cases  the  records  of  wliich  are  scattered 
here  and  there,  I  only  know  of  two  modern  treatises  on  the  sub- 
ject :  one  is  by  Rayer  and  the  other  by  myself,  and  both  are 
contained  in  the  Comptes  Rendus  des  Seances  et  Memoires  de  la 
Societe  de  Biologie.  Rayer' s  article,  of  which  I  make  a  short 
abstract  below,  deals  only  with  the  subject  of  Trichiasis  of  the 
Urinary  Passages,  and  will  be  found  in  the  second  volume  of  the 
Proceedings  (Paris,  1851),  whilst  my  own  is  contained  in  my 
detailed  Treatise  on  Dermoid  Cysts,  in  the  fourth  volume  of  the 
Proceedings  of  the  Paris  Biological  Society  (for  the  year  1853). 

The  hairs  which  are  met  with  in  the  urinary  passages  may 
either  have  been  developed  there,  or  have  sprung  from  dermoid 
cysts  which  have  opened  into  the  bladder,  or  may  have  been 
introduced  from  without. 

I  Trichiasis  of  the  Urinary  Passages  Developed  Intrinsically. 

(It  seems  to  me  very  doubtful  whether  this  is  a  primary  affec- 
tion.) It  is  very  rarely  met  with,  and  all  cases  in  which  the  urine 
was  not  passed  in  the  presence  of  the  medical  man,  and  those  in 
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whicli  it  is  not  certain  that  the  liairs  were  real,  must  be  wholly 
disregarded.  Real  hairs  have  been  detected  in  normal  urine,  in 
urine  mixed  with  blood,  mucus  or  pus,  and  sometimes  among 
gravel.  Hairs  may  also  be  met  with  on  the  surface  or  in  tli?} 
interior  of  calculi.  The  passage  of  hair  with  the  urine  may  be 
either  painless,  or  accompanied  by  the  various  well-known  incon- 
veniences. 

We  know  nothing  positively  as  to  the  etiology  of  trichiasis  as 
an  independent  affection.  It  has  been  observed  in  both  sexes, 
and  at  various  periods  of  life.  We  know  very  little,  also,  as  to 
the  state  of  the  mucous  membrane  of  the  pelvis  of  the  kidney 
and  of  the  bladder  in  such  cases,  as  no  record  has  been  made  on 
the  subject.  It  is,  therefore,  very  uncertain  and  improbable  that 
there  is  such  a  condition  as  idiopathic  trichiasis  vesicae. 


II.  Trichiasis  Due  to  the  Bursting  of  a  Dermoid  Cyst  into  the  Bladder. 

In  spite  of  the  authority  of  Rayer  and  of  other  observers  who 
mention  the  affection,  it  seems  to  me  that  the  cases  of  simple  tri- 
chiasis in  which  no  deception  occurred  also  belong  to  this  second 
category.  The  cases  on  record  in  which  hair  was  voided  with  the 
urine,  and  in  which  subsequently  the  communication  with  a  der- 
moid cyst  was  demonstrated,  all  occurred  in  women.  As  a  rule, 
the  presence  of  the  dermoid  cyst  was  indicated  during  life  by  the 
existence  of  a  tumor  in  the  neighborhood  of  one  or  other  ovary, 
or,  if  situated  more  deeply,  the  cyst  may  be  detected  by  exami- 
nation through  the  vagina  or  rectum.  As  dermoid  cj^sts  contain 
fat  and  fragments  of  bone  and  teeth,  as  well  as  hair,  these  may 
be  voided  at  the  same  time.  Both  before  and  after  tlie  perfora- 
tion of  the  cyst,  we  also  observe  symptoms  of  inflammatory  irri- 
tation. I  quote  the  following  from  my  Treatise  on  Dermoid 
Cysts,  pp.  249-52 : 

1.  Delpech'  reports  the  case  of  a  woman,  aged  twentj^-four, 
who,  when  pregnant  for  the  second  time,  complained  of  pains  in 
the  region  of  the  bladder.    The  urine  contained  hair,  which  the 

'  Observation  de  pilimicbiou  (Clinique  chir.  de  Montpellier.  T.  II.  p.  1521.  Parity 
1838). 
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liusband  picked  out  witli  a  liook.  Delpecli  subsequently  re- 
moved a  liard  substance  from  the  bladder,  and  great  improve- 
ment followed.  Two  months  later,  when  a  similar  attack  re- 
curred, Delpech  removed  a  portion  of  bone  and  skin,  covered 
with  hair,  from  the  bladder,  and  found  a  socket  in  the  bone  con- 
taining a  molar  tooth.  The  extraction  was  only  effected  after 
incising  the  urethra  ;  a  complete  cure  resulted. 

2.  In  Marshall's'  case  the  patient  was  a  woman,  aged  forty, 
who  had  frequently  suffered  for  four  or  five  years  from  pain  in 
the  abdomen,  with  progressive  enlargement  of  the  abdomen. 
Frequent  purulent  leucorrhoea  was  also  present.  Subsequently 
repeated  attacks  of  retention  of  urine  occurred,  until,  on  one  oc- 
casion, the  patient  voided,  with  great  pain,  some  pieces  of  bone, 
one  being  more  than  an  inch  long.  She  became  emaciated  and 
marasmic,  and  finally  died.  At  the  post-mortem  a  communica- 
tion was  found  between  the  bladder,  which  was  distended,  and  a 
dermoid  cyst  of  the  ovary,  containing  pus,  fat,  a  good  deal  of 
hair,  and  five  teeth. 

8.  Laney's'  case  was  a  very  remarkable  one.  The  patient 
was  a  woman,  aged  thirty -three,  and  the  mother  of  three  chil- 
dren. A  short  time  after  her  last  confinement  she  noticed  a 
painful  tumor  in  the  lower  part  of  the  abdomen  on  the  left  side. 
The  urine  deposited  a  muco-purulent  sediment.  The  tumor 
burst  externally,  and  discharged  pus,  along  with  some  hair,  part 
of  which  was  long  and  matted  together.  At  the  end  of  four 
months,  urine  came  through  the  fistula ;  and  through  the  urethra, 
urine,  pus,  hair,  gravel,  and,  on  one  occasion,  a  substance  like 
bone  escaped.  Subsequently  a  calculus  developed.  Larrey  en- 
larged the  fistulous  opening  and  partly  removed  the  tumor.  He 
also  cut  across  the  opening  communicating  with  the  bladder,  and 
removed  the  calculus.    The  patient  was  completely  cured. 

4.  Hamlin,'  an  American  physician,  on  making  a  post-mortem 
examination  of  the  body  of  a  woman  aged  twenty -four,  who  died 


'  Arch.  g6n.  de  ni6d.  T.  XVIII.  p.  283.  1828. 

*  Kyste  pileux  de  I'ovaire,  complique,  etc.  (M6m.  de  I'Acad.  de  ni6d.  T.  XII.  ;  et 
Arch.  g6n.  de  m6d.  3  Scrie.  T.  XV.  p.  510.  1842.) 

*  Observations  sur  des  cheveux  trouvea  dans  I'interieur  de  la  veasie.  Bull,  de  la  soo. 
de  I'E -ole.  No.  4.  p.  58.  1808. 
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during  her  first  confinement,  found  a  very  offensive  mass,  mixed 
v^^itli  hair,  in  the  bUidder.  Tiie  latter  communicated  with  a  cys- 
tic tumor  of  the  right  ovary,  containing  hair,  fat,  and  a  bony 
substance. 

5.  Phillips"  case  was  that  of  a  woman  aged  thirty,  who  had 
often  suffered  since  childhood  from  attacks  of  dysuria.  Two 
years  previously  obvious  signs  of  inflammation  of  the  bladder 
had  appeared ;  pains  in  the  hypogastrium,  distention  of  the 
bladder,  and  increasing  d3''suria,  and  a  tumor  could  be  felt 
which  reached  upward  as  far  as  the  liver.  Then  acute  peritoni- 
tis set  in,  and  carried  off  the  patient.  At  the  post-mortem  exam- 
ination, in  addition  to  a  hemorrhage  in  the  peritoneal  cavity, 
a  large  ovarian  cyst  was  found,  containing  a  good  deal  of  seba- 
ceous matter  and  hair  matted  together.  In  the  bladder  similar 
substances  were  found,  together  with  a  portion  of  bone,  and  an 
incisor  tooth.  The  cyst  communicated  with  the  bladder  by  three 
openings  of  rather  large  size. 

6.  Delariviere '  records  the  case  of  a  woman  aged  fifty-eight, 
who  had  complained  for  seven  years  of  a  sense  of  weight  in  the 
abdomen,  and  of  frequent  and  urgent  desire  to  pass  water.  Mic- 
turition was  painful  and  increasingly  difficult.  The  catheter 
drew  off  highly  purulent  urine.  Finally,  severe  gastro-intestinal 
catarrh  set  in,  of  which  the  patient  died.  At  the  post-mortem 
examination  the  bladder  was  found  to  communicate  freely  with  a 
cyst,  and  contained  a  small  convoluted  mass  of  hair  and  several 
pieces  of  bone. 

Though  as  yet  no  case  of  a  similar  character  has  been  re- 
corded in  a  man,  there  is  no  reason  why  such  should  not  occur, 
as  dermoid  cysts  of  the  lower  part  of  the  abdomen  are  met  with 
in  men,  but  much  more  rarely. 

m.  Introduction  of  Hairs  into  the  Bladder  from  Without 

This  happens  but  rarely  ;  occasionally,  however,  hairs  intro- 
duced from  without  have,  undoubtedly,  been  found  in  the  centre 

1  Med.-chir.  Trans.  Vol.  II.  p.  527. 

2  Journal  de  m6d.  et  de  chir.  de  Vandermonde.  T.  X.  p.  516.  Janvier,  1759. 
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of  calculi  in  women  when  no  dermoid  cyst  was  present.  Rayer 
quotes  a  case  in  which  a  hair  from  the  pubio  region  reached  the 
bladder  through  a  fistula.  It  is  possible,  also,  for  hairs  to  be 
carried  into  the  bladder  along  with  instruments,,  and  it  is  in  this 
way  that  Rayer  accounts  for  some  of  the  cases  in  which  he  found 
hairs  with  fragments  of  stone  removed  by  the  lithotrite. 


New  Growths  in  the  Bladder,  and  Especially  Cancer  of  the  Blad- 
der. 

i/e^^ZaZgro,  Carcinoma  vesicae.  Giornal  di  Venezia.  Maggio.  Junio,  1839. — Doug- 
las,  On  Tumours  of  the  Bladder.  Lond.  Med.  Gazette.  Feb.  4,  1842. —  Contini, 
A  Large  Scirrhous  Tumor  of  the  Bladder.  Annal.  med.-chir.  dell  Metaxa.  Vol. 
9.  Settemb.  1843. —  Vache,  Treatment  of  Fungating  Polypus  of  the  Bladder. 
L'Expgrience.  Nr.  327-330.  Oct.  l^^Z.—Biilley,  Fungus  Hfematodes  of  the 
Bladder.  Medical  Gazette.  Oct.  31,  1845. — Hiltscher,  Carcin.  medull.  cranii, 
gland,  lymph,  et  vesic.  urin.  Oest.  med.  Wochenschrift  46.  1847. — Kesteven, 
Fungus  of  the  Bladder.  Lond.  Med.  Gazstte.  Oct.  12,  184:9.— Fuchs,  Colloid- 
geschwulst  im  Corium  mit  Durchbohrung  der  Darmwand  und  der  Urinblase. 
Nederb.  "Weekl.  Octb,  1851. — R.  V.  Gorhnm,  Case  of  Fungus  Haematodes  of 
the  Bladder.  Prov.  Med.  Journ.  Aug.  1851,  p.  431. — Lebert,  T!va.\t&  des  ma- 
ladies canc6reuses.  Paris,  1851.  Koehler,  Die  Krebs-  und  Scheinkrebskrank- 
heiten  des  Mjnschen.  Stuttgart,  1853. — Savory,  Polypus  of  the  Bladder.  Med. 
Times  and  Gazette.    July  31,  1852. 

Etiology  and  Pathological  Anatomy. 

Owing  to  the  variety  presented  by  the  new  growths  occurring 
in  the  bladder,  nothing  definite  can  be  said  in  relation  to  age  and 
sex.  While  carcinoma  develops,  as  a  rule,  at  an  advanced  age, 
polypoid  growths  are  met  with  in  youth  and  middle  age.  Little 
is  known  as  to  the  ultimate  causes  of  most  of  the  new  growths. 
Under  the  head  of  inflammatory  diseases  will  come  tubercular 
inflammation  of  the  bladder,  which,  as  is  also  the  case  with  most 
inflammations  and  new  growths,  attacks  chiefly  the  cervix  and 
trigonum  vesicae.  As  a  rule,  tubercular  disease  of  the  bladder  is 
associated  with  extensive  implication  of  the  urinary  or  of  the  gen- 
ito-urinary  organs.  It  is  evident  that  it  is  not  a  mere  ordinary 
inflammation,  but  a  disease  of  mal-nutrition,  and  dependent  fre- 
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quently  on  a  peculiar  predisposition.  As  in  other  parts  of  th(». 
geiiito-iirinary  tract,  tuberculosis  of  the  bladder  is  usually  at- 
tended with  incrustation,  the  mucous  membrane  is  infiltrated 
diffusely  and  up  to  the  surface,  and  small  deposits  and  gran'ula- 
tion-like  foci  of  disease  may  occur  in  other  parts  of  the  mucous 
membrane  or  beneath  it. 

Polypoid  growths  from  the  mucous  membrane  are  met  with 
both  in  the  healthy  bladder  and  after  chronic  inflammation. 
They  may  be  either  pedunculated  or  sessile,  and  may  consist 
either  of  simple  hypertrophy  of  the  mucous  membrane,  or  have  a 
papillary,  dendritic  structure,  resembling  that  of  villous  cancer, 
and  may  then  attain  the  size  of  a  hazel-nut  or  walnut.  The 
branching  outgrowths  of  connective  tissue,  covered  with  epithe- 
lium, correspond  to  manifoldly-branched  vessels.  In  rare  cases 
they  may  be  cast  off  spontaneously.  Villous  cancer  may  be 
distinguished  from  these  dendritic  outgrowths  by  the  truly  car- 
cinomatous structure  of  its  framework,  which  also  penetrates 
into  its  branches,  by  its  attaining  relatively  much  greater  dimen- 
sions, and  by  its  being  accompanied  occasionally  by  carcinoma- 
tous deposits  in  other  parts  of  the  vesical  walls,  in  adjacent 
organs,  or  in  distant  parts.  Most  frequently  cancer  of  the  blad- 
der is  met  with  in  the  form  of  a  soft,  copiously  cellular  medul- 
lary growth,  originating  in  the  submucous  connective  tissue, 
confined  to  the  region  of  the  neck  of  the  bladder,  and  gradually 
spreading  more  and  more  towards  the  middle  and  fundus  of  the 
bladder.  The  new  growth  then  projects  considerably  into  the 
interior  of  the  bladder.  The  hard  and  colloid  forms  of  cancer 
are  rarely  met  with  in  the  bladder.  On  the  whole,  the  bladder 
is  one  of  the  localities  in  which  cancer  develops  least  frequently 
as  a  primary  disease.  Ulcerations  occur  now  and  then  in  the 
ordinary  medullary  cancer  at  a  late  stage,  but  rarely  in  the  vil- 
lous form.  The  bladder  is  seldom  enlarged  in  cancer  ;  as  a  rule, 
it  is  rather  diminished  in  capacity.  The  mucous  membrane  is 
generally  in  a  state  of  chronic  inflammation,  and  cancer  also 
gives  rise  to  various  forms  of  calculi.  In  one  case  I  found  very 
fine  phosphatic  faceted  stones  in  the  bladder.  In  another  case, 
medullary  cancer  had  extended  along  the  urachus  to  the  umbili- 
cus, which  subsequently  became  ulcerated.    In  addition  to  its 
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occurring  primarily,  cancer  of  the  bladder  may  be  met  with,  and, 
indeed,  commonly  as  a  secondary  affection,  in  consequence  of 
disease  of  adjacent  organs,  and  especially  of  the  uterus.  Some- 
times it  occurs  secondarily,  but  discontinuously ;  and  sometimes 
as  the  result  of  direct  extension  of  carcinomatous  growths  in 
the  neighborhood  into  the  bladder. 

Symptomatology. 

Tubercular  inflammation,  as  a  rule,  differs  but  little  from 
other  forms  of  cystitis.  Small,  vesical  polypi  do  not  give  rise  to 
any  special  symptoms,  and  large  dendritic  growths  produce  the 
same  local  phenomena  as  cancer  of  the  bladder.  Moreover, 
whatever  form  of  cancer  may  be  present,  the  symptoms  will  be 
very  similar,  but  if  the  growth  be  situated  so  as  to  block  up 
either  of  the  openings  into  the  bladder,  or  if  it  be  copiously  sup- 
plied witli  blood-vessels  so  as  to  give  rise  to  hemorrhage,  the 
symptoms  may  be  modified.  As  a  rule,  the  disease  is  latent  at 
its  commencement ;  in  simple  papillary  growths  it  may  occasion- 
ally be  so  for  a  long  time.  It  occurs  after  the  fortieth  year  in  per- 
sons who  have  never  suffered  from  any  other  affection  of  the 
urinary  passages,  and  among  the  earliest  symptoms  is  a  fre- 
quent desire  to  pass  water,  accompanied  by  pains  in  the  hypo- 
gastrium  or  perineum,  or  even  spreading  more  widely.  When 
the  tumor  is  liable  to  obstruct  the  urethra  during  micturition, 
the  stream  may  be  suddenly  interrupted  and  then  again  flow 
freely  if  the  patient  changes  his  posture,  and  on  this  account 
many  patients  make  water  more  easily  in  a  particular  position. 
If,  on  the  contrary,  the  tumor  spreads  more  and  more  towards 
the  urethra,  and  if  it  is  not  merely  that  a  few  villous  growths 
now  and  then  obstruct  it,  the  difficulty  of  micturition  steadily 
increases.  By  degrees  the  urine  comes  to  be  voided  only  drop 
by  drop,  and,  at  last,  retention  ensues.  The  pains,  which  at  flrst 
were  chiefly  felt  in  connection  with  micturition,  are  felt  at  other 
times,  and  occasionally  occur  in  violent  paroxysms,  last  for  hours 
almost  without  any  cessation,  and  spread  to  the  lumbar,  sacral, 
and  inguinal  regions,  or  even  down  the  thighs.  If  the  bladder  is 
Somewhat  enlarged  and  the  coats  hypertrophied,  it  can  be  felt  as 
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a  rounded,  globular  tumor  behind  tlie  symi^lij^sis  jDubis  witliout 
our  being  able  to  detect  the  cancer  itself  by  palpation.    In  one 
case  which  came  under  my  notice,  I  could  feel  a  hard  cord  pass- 
ing from  the  bladder  to  the  navel,  and  diagnosed  it  to  be  tlie 
uraclius  infiltrated  with  cancerous  growth.    At  the  commence- 
ment, the  urine  is  normal ;  later,  it  becomes  at  times  thick  and 
purulent,  and  then  mixed  with  blood,  which  occasionally  is  met 
Avith  in  considerable  quantity.   When  the  disease  has  progressed 
insidiously,  I  have  several  times  found  that  hsematuria  was  the 
first  symptom.    This  leading  to  the  introduction  of  a  catheter, 
portions  of  tissue  on  several  occasions  were  brought  away  in  the 
openings  of  the  instrument,  and,  when  examined  microscopically, 
were  shown  to  be  of  a  cancerous  nature  or  derived  from  a  villous 
growth.    In  other  cases,  fragments  of  cancer-tissue  are  not  un- 
frequently  voided  with  the  urine,  and  may  be  easily  recognized 
as  such  on  microscopic  examination.    In  one  such  case  which 
came  under  my  observation,  the  medical  man  in  attendance 
could  not  at  first  believe  the  diagnosis  I  made,  based  on  a  micro- 
scopic examination ;  but,  subsequently,  it  was  completely  verified 
by  the  autopsy.    The  blood  is  but  rarely  present  in  any  great 
quantity  in  the  urine,  and  is  sometimes  quite  fluid  and  sometimes 
coagulated ;  the  patient  may,  however,  be  much  exhausted  by 
the  frequency  of  the  hemorrhage.    Examination  by  means  of  the 
catheter  is  sometimes  not  attended  by  any  certain  result,  but 
may,  however,  be  the  means  of  detecting  the  presence  of  a  soft, 
fungoid  mass  in  the  bladder,  and  may  also  prove  of  service  by 
noting  the  amount  of  pain  or  hemorrhage  excited  by  its  use,  or 
by  its  bringing  away  portions  of  tissue.    Occasionally  we  may 
examine  the  tumor  more  thoroughly  per  rectum  than  by  any 
other  means.    In  rare  cases,  in  women,  the  growth  may  so 
spread  along  the  urethra  that  we  may  actually  see  it.   As  the 
disease  progresses,  the  digestion  becomes  impaired  as  a  rule, 
there  is  loss  of  appetite,  dyspepsia,  constipation,  or  diarrhoea; 
sometimes  cancerous  deposits  may  be  developed  in  other  organs.  / 
The  patients  lose  strength,  emaciate  quickl}^  and  markedly, 
have  restless  or  sleepless  nights,  and  become  pale  and  cachectic 
in  appearance,  their  skin  having  a  yellowish,  straw-colored  tint ; 
sometimes,  also,  oedematous  swelling  of  the  feet  and  legs  comes 
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on,  and  the  patients  die  either  from  extreme  exhaustion  or  from 
an  acute  tlioracic  affection,  peritonitis,  or  even  uraemia,  if  the 
vesical  openings  of  the  ureters  are  obstructed.  In  many  cases  of 
cancer  of  tlie  bladder  the  patients  die  in  about  six  months  or  a 
year,  but,  on  the  average,  they  live  from  one  to  two  years,  and, 
in  rare  cases,  several  years. 

._  ^  ^  o  cx,    u  :> .  -»\.  ^  ,  "v  L. 
Diagnosis.    ''lEDICO-CHin.-ciCAL  -^METr 

It  is  not,  as  a  rule,  attended  by  any  considerable  difficult}''. 
The  sudden  onset  of  pains  in  the  region  of  the  bladder,  frequent 
desire  to  pass  water,  frequent  attacks  of  hsematuria,  the  rapid 
and  marked  deterioration  of  the  system  generally,  the  combined 
results  of  palpation,  use  of  the  catheter,  and  examination  per 
rectum,  and,  also,  the  microscopic  examination  of  fragments 
voided  with  the  urine  or  entangled  in  the  catheter,  render  the 
diagnosis  a  matter  of  certainty  as  a  rule. 

Prognosis. 

This  is  always  ver}^  unfavorable.  No  case  has  been  known 
to  terminate  otherwise  than  fatally.  We  can  only  hope  for  a 
somewhat  longer  duration  so  long  as  the  general  constitution 
seems  comparatively  slightly  affected.  Repeated  hemorrhages 
or  any  other  complication  will  hasten  the  fatal  event. 

Treatment. 

Though  surgeons  of  an  early  period,  such  as  Lecat  and  Covil- 
lard,  and  those  of  modern  times,  as  Civiale,  and,  following  his 
example,  Pitha  and  others,  have  been  able  to  remove  tumors 
from  the  bladder  by  operation,  of  late  with  the  aid  of  lithotrity 
instruments,  and  though  it  seems  probable  that  Chassaignac's 
excellent  invention,  the  ecrasement  lineaire,  may  prove  of  great 
service  here,  yet  success,  as  a  rule,  only  follows  operative  pro- 
cedures in  cases  of  growths  from  the  mucous  membrane,  pedun- 
culated, polypoid,  or  other  outgrowths.  But,  on  the  one  hand, 
carcinoma  of  the  bladder  is,  as  a  rule,  not  of  a  pedunculated 
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cliaracter,  nor  even  is  villous  cancer  usually,  and,  on  the  otli(-r 
hand,  such  growths  can  neither  be  completely  removed  nor  is 
there  much  prospect  of  permanent  relief;  therefore,  our  treatment 
is  limited  to  palliative  measures.  By  the  very  careful  introduc- 
tion of  a  catheter  we  may  combat  the  symptoms  of  dysuria ;  by 
the  methodical  use  of  bougies,  we  may  even  prevent  further 
complications  when  it  is  to  be  feared  that  the  opening  into  the 
urethra  may  gradually  become  more  and  more  obstructed  by  tlie 
increase  of  the  tumor.  If  the  catheter  is  plugged  by  clot  or  por- 
tions of  the  cancerous  growth,  the  escape  of  the  urine  maybe 
facilitated  by  washing  out  the  catheter  with  cold  water.  Pain 
may  be  relieved  by  lukewarm  baths,  emollient  or  narcotic 
poultices  and  liniments,  and,  more  especially,  by  the  use  of 
preparations  of  opium  internally  or  in  the  form  of  clysters,  or 
of  suppositories  of  morphia,  a  plan  which  I  often  adopt.  The 
patients  should  be  freely  supplied  with  nourishment,  and  the 
cachectic,  marasmic  condition  must  be  combated  by  tonics.  If 
hemorrhage  from  the  bladder  persists,  the  use  of  tincture  of  iron, 
ergotine,  the  infusion  of  ergot,  alum,  tannin,  or,  in  short,  any  of 
the  remedies  previously  mentioned  as  efficacious  in  hsematuria,  is 
indicated,  and  also  cold  applications  externally  or  in  the  form  of 
clysmata,  or  the  application  of  a  bladder  filled  with  ice  to  the 
hypogastrium,  if  the  bleeding  is  considerable.  The  treatment,  in 
general,  consists  in  carefully  dealing  with  individual  symptoms. 


DISEASES  OF  THE  URETHRA,  INCLUDING 

GONORRUCEA.     ,  ,. 

  ML-DICO-CHIRURGIC.Af  SOCIETY 

This  chapter  will  be  chiefly  taken  up  with  the  consideration 
of  gonorrhoea,  which  is  one  of  the  most  important  affections  with 
which  medical  men  have  to  deal.  The  defects  of  development  of 
the  urethra  are  of  more  interest  from  an  anatomical  and  surgical 
point  of  view  than  from  that  of  clinical  medicine.  The  simple 
inflammatory  affections  of  the  urethra,  with  the  exception  of  the 
mode  of  origin,  the  specific  infection,  so  closely  resemble  the 
slighter  forms  of  gonorrhoea  that  we  need  only  deal  with  them 
briefly.  Tumors  of  the  urethra  need  but  a  very  secondary  con- 
sideration. In  short,  both  in  the  male  and  female  sex,  the  dis- 
charges from  the  genitals  of  a  purulent  or  muco-purulent  char- 
acter and  arising  from  infection  are  the  most  important  subject 
of  consideration. 


Congenital  Defects  of  the  Urethra. 

In  this  short  description,  I  shall  follow  the  account  given  by 
Pitha.  The  cases  in  which  the  urethra  is  absent,  or  very  incom- 
pletely developed,  or  in  which  a  portion  of  it,  of  the  pars  spon- 
giosa  or  of  one  wall,  usually  the  lower,  is  deficient  are  extremely 
rare.  Mere  defects  are  well  known,  which  are  named  epispadias 
and  hypospadias,  in  which  the  opening  of  the  urethra  is  situated 
farther  back,  or  too  low,  whilst  the  anterior  part  is  either  defici- 
ent or  imperforate,  or  consists  of  a  mere  groove,  generally  on  the 
under  surface  of  the  penis.  A  portion,  only,  of  the  glans  may 
be  imperforate,  or  the  whole  of  it,  or  the  meatus  may  lie  still 
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further  back  and  underneath,  or  there  may  be  no  perforation 
whatever  and  the  urine  may  flow  through  an  abnormal  fistulous 
opening  in  the  abdominal  wall.  Pitha  in  one  such  case  saw  a 
patent  iirachus  supply  the  place  of  an  imperforate  urethra.  The 
cases  of  double  urethra  reported  are  very  obscure  ;  in  several  of 
them,  the  appearance  seems  to  have  been  due  to  false  passages 
which  had  remained  permanently  open;  yet,  such  a  good  observer 
as  Vesalius  is  said  to  have  seen  a  man  whose  penis  had  two  ure- 
thral canals,  one  for  the  passage  of  the  urine  and  the  other  for 
the  semen — a  fact  which  was  certainly  difficult  to  establish  with 
certainty,  and  must  remain  of  no  value  when  based  simply  on  th(} 
patient's  statement.  Abnormal  shortening  or  lengthening  of  the 
urethra  is  seen  not  unfrequently,  but  the  cases  in  which  there  is 
much  abnormal  lengthening  are  rare.  Pitha  treated  two  cases 
of  stricture  in  which  a  catheter  twelve  inches  in  length  did  not 
reach  the  bladder,  and  it  was  necessary  to  push  the  penis  back 
as  far  as  possible  before  the  bladder  could  be  reached.  In  cases 
of  liypertrophy  of  the  prostate,  the  prostatic  portion  ma}^  be  con- 
siderably increased  in  length.  As  regards  changes  in  the  calibre 
of  the  urethra,  now  and  then,  the  normal  enlargements  at  the 
fossa  navicularis  and  the  bulba  may  be  wanting,  or  may  be 
enormously  increased,  or  there  may  be  abnormal  contractions  or 
dilatations  at  other  parts,  and  it  has  also  been  observed  that  the 
mucous  follicles  (sinus  Morgagni)  have  had  very  wide  orifices, 
and  lateral  depressions  of  considerable  size  have  been  found  near 
the  openings  of  the  ejaculatory  ducts.  Yery  considerable  con- 
genital contractions  of  the  pars  nuda  urethr^e  occur  occasionally, 
whilst,  in  other  cases,  there  may  be  very  considerable  dilatation. 
Comb-like  elevations  or  valvular  folds  of  the  mucous  membrane 
of  the  urethra  may  narrow  or  deform  the  capacity  of  the  urethra 
in  various  ways  at  different  parts,  especially  in  the  neighbor- 
hood of  the  caput  gallinaginis  or  close  to  the  opening  into  the 
bladder. 

The  curve  of  the  urethra  may  also  vary,  having  occasionally 
a  zigzag  course  ;  in  children  and  old  people  the  opening  into  the 
bladder  may  be  situated  very  high  up.  In  other  cases  it  may 
lie  very  deeply  near  the  rectum.  The  corpus  spongiosum  uretlirse 
is  occasionally  very  thin.    Ruysch  describes  a  case  in  which  the 
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urethra  passed  along  the  dorsum  of  tlie  penis.  Haller  once  saw 
the  urethra  open  in  the  inguinal  region.        [. ; 

Simple  Iiiflaiiimatioii  of  the  Urethra. 

Intlamniation  of  the  connective  tissue — periurethritis — is  rare. 
Primary  urethritis  mucosa,  independent  of  infection,  strictures, 
or  foreign  bodies,  or  tubercle  of  the  urethra,  is  also  an  unfre- 
quent  disease,  and  occurs,  for  the  most  part,  only  in  patients 
who  have  previously  suffered  from  gonoi'rhoea  or  from  infection. 
Its  supposed  connection  with  gout  or  hemorrhoids  seems  to  me 
doubtful. 

Circumscribed  periurethritis  has  its  seat  either  anteriorl}^  or 
in  the  perineum ;  it  is  seldom  that  this  inflammation  spreads 
extensively  along  the  urethra.  The  compression  produced  by  it 
may  cause  impediment  to  the  flow  of  urine  —  dysuria.  Either 
the  induration  disappears  or  suppuration  follows,  and  such  ab- 
scesses need  opening  early,  as  they  otherwise  are  very  liable  to 
burst  into  the  urethra,  and  be  followed  by  infiltration  of  urine 
or  the  formation  of  flstulae.  Periurethritis  generally  comes 
under  the  notice  of  the  surgeon,  as  it  commonly  results  from 
injury,  mechanical  causes,  operations,  etc. ;  but  it  may  also  co- 
exist with  contagious  gonorrhoea. 

Simple  inflammation  of  the  mucous  membrane  is  mostly  tran- 
sitory and  catarrhal  in  character,  accompanied  by  but  little  pain 
or  discomfort  in  micturition,  and  a  clear  and  slight  mucous  dis- 
charge often  results  from  excess  in  Baccho  et  venere,  and,  as  a 
rule,  when  it  is  clearly  not  due  to  infection,  subsides  spontane- 
ously in  a  few  days.  This  simple  catarrh  may,  however,  last  a 
long  time,  and,  occasionally,  may  be  very  intractable.  We  ought 
alwa3^s,  under  such  circumstances,  to  examine  very  carefully  as 
to  wliether  there  is  any  ulcer  of  the  urethra  present.  It  seems 
doubtful  to  me  whether  a  merely  idiopathic  urethritis  can  take 
on  a  croupous  character,  and,  in  addition  to  a  purulent  secretion, 
also  excite  the  formation  of  fibrinous  membranes.  Disregarding 
all  traumatic  causes,  the  presence  of  foreign  bodies,  irritation  of 
the  urethra  by  instruments,  such  as  bougies,  catheters,  lithotrites, 
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and  also  that  form  of  inflammation  which  often  arises  apparently 
spontaneously,  and  which  is  due  to  an  ulcer  or  a  stricture  of  the 
urethra,  simple  idiopathic  inflammation  of  the  urethra  is  an  un- 
important and  transitory  affection.    Its  prognosis,  therefore,  i 
favorable,  and  its  cure,  as  a  rule,  easy,  within  a  few  days  or  on 
or  two  weeks,  by  means  of  a  bland  diet,  the  avoidance  of  irrita 
ting  drinks,  a  copious  supply  of  milk,  and  absolute  sexual  an " 
bodily  rest.    It  is  somewhat  more  obstinate  when  chronic  conta- 
gious gonorrhoea  has  existed  previously.    We  then  administe 
internally,  and  also  in  the  form  of  injections,  tannin,  or  alum,  o 
the  balsams — especially  balsam  of  copaiba  in  capsules.  The 
treatment,  in  fact,  is  the  same  we  shall  have  to  detail  when  deal- 
ing with  chronic  intractable  gonorrhoea — the  so-called  gleet. 


Tubercular  Inflammation  of  the  Urethra. 

I  have  but  seldom  had  an  opportunity  of  observing  this 
rare  and  little  known  disease,  and  of  verifying  my  diagnosis  by 
post-mortem  examination.    The  urethra  may  not  only  contain  a 
few  granulations,  as  is  not  unfrequently  the  case  in  tuberculosis 
of  the  genitals,  but  may  also  be  affected  to  a  much  greater  extent 
in  its  deeper  parts  toward  the  prostate  and  the  neck  of  the  blad- 
der, and  may  even  be  actually  coated  and  infiltrated  with  tuber- 
cle.   Tubercular  cystitis,  especiall}^  affecting  the  neck  of  the 
bladder,  is  generally  present  at  the  same  time.    In  addition  to  a 
slight  discharge  from  the  urethra,  which  has  developed  gradu- 
ally without  any  infection,  symptoms  of  dysuria,  set  up  by  the 
irritation  of  the  neck  of  the  bladder,  present  at  the  same  time, 
become  developed,  and  are  the  more  marked,  as,  in  addition  t 
the  increased  desire  to  micturate,  a  considerable  impediment  i 
offered  to  the  escape  of  the  urine.    We  then  ascertain  that,  fo 
a  long  time,  the  patients  have  not  been  able  to  pass  water  in 
full  stream,  and  that  the  quantity  has  been  steadily  diminishing 
We  are  astonished  to  find  that  we  cannot  reach  the  bladder  wit' 
an  ordinary  catheter ;  in  short,  we  soon  find  that  there  is  grea 
and  extensive  contraction  of  the  urethra,  which  only  yields  slowl 
and  incompletely  to  dilatation  or  even  to  incision.   It  is  not  onl 
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reasonable,  but  also  established  by  a  series  of  observations,  tliat, 
lit  last,  under  such  circumstances,  retention,  infiltration  of  urine, 
urinary  tistula3  at  the  root  of  the  penis  or  in  the  perineum,  or 
even  rectovesical  listuhe  may  result.  I  saw  the  most  striking 
instances  of  this  affection  in  Ricord's  clinique,  in  Paris,  and  also, 
from  the  same  source,  at  the  Anatomical  Society  of  Paris.  Ri- 
cord's pupils  also,  especially  Dufour,  have  published  important 
observations  on  this  subject. 

It  is  obvious  that  the  prognosis  in  cases  of  tubercular  disease 
of  the  urethra  is  unfavorable.  Not  only  is  there  a  general  dispo- 
sition to  tuberculosis  or  extension  of  tubercular  disease  through- 
out the  genito-urinary  organs,  but  also,  in  the  majority  of  cases, 
tubercular  disease  of  the  lungs  has  either  made  its  appearance 
previously,  or  does  so  subsequently.  The  patients  who  came 
under  my  notice,  and  a  few  whom  I  have  seen  subsequently  in 
the  department  for  venereal  diseases  in  the  Zurich  Hospital,  were 
all  of  them  emaciated,  much  out  of  health,  and  cachectic. 
Dufour  onl}'"  describes  cases  in  which  he  obtained  a  post-mortem. 
Could  we  even  suppose  that  tubercular  urethritis  may  remain 
for  a  long  time  as  a  mere  local  disease,  like  tubercular  disease 
of  the  testis,  with  which  it  is  so  closely  related,  but  of  which 
there  is  not  any  evidence  forthcoming  as  regards  the  urethra, 
yet  this  affection  of  the  urethra  would  be  quite  incurable.  Owing 
to  the  irritation  of  the  urinary  secretion,  which  will  be  voided  the 
more  frequently  in  proportion  to  the  irritation  of  the  neck  of  the 
bladder  present,  the  inflamed  mucous  membrane  will  be  kept 
in  a  constant  state  of  disease,  and  the  more  so  as  in  these  situa- 
tions the  tubercular  inflltration  is  not  usually  eliminated,  but, 
on  the  contrary,  steadily  increases  in  quantity,  and  on  this  ac- 
count not  only  excites  catarrhal  inflammation  in  the  adjacent 
healtliy  mucous  membrane,  but  also  affords  an  increasing  imped- 
iment at  the  deepest  part  of  the  urethra  to  the  flow  of  urine,  and 
the  most  appropriate  local  surgical  treatment  only  sufiices  to 
check  in  some  measure  the  retention  of  urine. 

It  would  lead  us  too  far  if  we  were  to  enter  here  into  the 
details  of  the  treatment  of  tubercular  urethritis.  In  relation  to 
the  general  treatment  we  must  refer  to  that  of  tuberculosis  in 
general,  and  the  local  treatment  is  precisely  that  adapted  for 
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contraction  of  the  urethra  and  obstinate  discharge,  to  wliich  we 
shall  return  later  and  deal  with  fnlly. 

We  shall  now  discuss  the  chief  subject  of  this  section. 


Contagious  Purulent  Discharges  from  the  Genitals  and  their  Con- 
sequences. 

Gonorrhoea  and  Gonorrhceal  Affections. 

The  name  "Tripper,"  "Clap,"  in  use  for  this  disease,  has 
always  seemed  to  nie  unfortunate,  as  being  unscientific  and  not 
sufficiently  expressive.  So  long  ago,  therefore,  as  the  first  edi- 
tion of  my  Handbook  on  Special  Pathology  and  Therapeutics,  I 
advocated  the  adoption  of  the  designation  "Pyorrhoea  of  the 
Genital  Organs."  By  the  addition  of  the  word  "contagious" 
("  ansteckend  ")  one  expresses  the  most  important  clinical  char- 
acter of  the  disease,  as  well  as  its  anatomical  seat.  I  have  spe- 
cially avoided  using  the  term  "Urethral  Pyorrhoea,"  because  in 
the  greater  number  of  cases  it  does  not  hold  good  for  the  analo- 
gous disease  in  the  female  sex.  In  the  male  sex,  however,  we 
may  use  the  expression,  "Urethral  Pyorrhoea,"  as  all  extensions 
and  consecutive  diseases,  as  well  as  the  primary  seat  of  the  affec- 
tion, are  connected  with  the  urethra.  If  we  do  not  wish  to  pre- 
judge the  question  of  infection  in  the  name  given  to  the  disease, 
we  may  designate  the  gonorrhceal  affections  by  the  term  given  in 
my  Handbook — "Yenerismus  pyorrhoicus." 

A  Short  Historical  SJcetcli. 

I  have  always  opposed  the  monstrous  view  that  syphilis  is  a 
modern  disease,  originating  at  the  close  of  the  middle  ages  or 
the  commencement  of  modern  times,  and,  on  the  other  hand, 
have  shown  on  what  a  slight  foundation  the  theories  are  sup- 
ported which  for  long  were  believed  to  substantiate  this  view. 
Except  the  diseases  which  have  arisen  in  consequence  of  new 
branches  of  industry,  prisons,  external  bad  influences  of  all  sorts 
not  previously  existing,  most  maladies  have  originated  at  such  a 
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very  remote  period  of  time  as  to  be  beyond  the  scope  of  history  ; 
though,  for  instance,  yellow  fever  lirst  became  known  in  Euro])e 
on  the  discovery  of  America,  and  Asiatic  cliolera  early  in  tlie 
present  century,  the  companions  of  Columbus  found  yellow  fever 
existing  in  the  Antilles  on  their  lirst  settlement.  And  now  that 
we  have  a  better  knowledge  of  Sanscrit  litei-ature,  we  learn  that 
cholera  has  been  endemic  in  India  for  a  period  reaching  as  far 
back  as  the  historical  records  of  India,  and  therefore  for  thou- 
sands of  years. 

So  in  reference  to  gonorrhoea,  if  would  appear  that  it  was 
known  to  the  Israelites  at  a  very  early  period,  for  it  is  alluded 
to  in  Leviticus.'  Not  only  was  any  one  sulfering  from  a  dis- 
charge from  the  urethra,  declared  to  be  unclean  and  condemned 
to  devote  seven  days  after  he  was  cured  to  purification,  but  also 
his  bed,  his  chair,  and  his  horse,  were  declared  to  be  unclean. 
In  the  eighteenth  century  syphilis  began  to  be  recognized  more 
and  more  as  a  special  disease,  but  general  confusion  existed 
between  gonorrhoea  of  the  mucous  membrane  of  the  genitals 
and  true  chancres,  Fernel,  Fracastore,  and  others  confounding 
them  together.  The  origin  of  these  affections  from  Infection  was 
also  not  well  established.  Paracelsus  was  the  first  to  start  the 
supposition  that  they  only  arose  from  contact,  especially  during 
coitus,  but  might  be  inherited.  The  latter  statement  of  course 
would  apply  only  to  syphilis  itself.  It  is  only  in  the  second  half 
of  the  eighteenth  century,  that  we  find,  in  the  work  of  Balfour,' 
tliat  a  real  advance  is  made,  for  he  held  that  contagious  gonor- 
rhoea was  a  thoroughly  distinct  affection  from  chancrous  syphi- 
lis— a  scientific  fact  now  placed  beyond  all  doubt.  Unfortu- 
nately, soon  afterwards  the  immortal  John  Hunter '  caused  this 
fact  to  be  disputed  for  a  long  time.  In  his  praiseworthy  experi- 
ment of  inoculation  of  the  discharge  from  the  urethra  he  must 
unfortunately  have  met  with  one  of  those  rare  and  exceptional 
cases  in  which  a  urethral  chancre  was  the  cause  of  the  dis- 
charge, and  therefore  the  result  of  the  inoculation  was  the  pro- 
duction of  a  chancre,  followed  by  the  symptoms  of  constitu- 

'  Chap.  15,  verses  1-13. 

'  Dissertatio  de  Gonorrhoja  Venerea.  Edinburgh,  17G7. 
^  Treatise  on  the  Venereal  Disease.  London,  1786. 
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tional  syphilis.    It  is  greatly  to  be  regretted  that  so  discriminat- 
ing an  experimenter  as  he  was  should  not  have  repeated  his 
inoculations  of  gonorrhoea!  matter ;  he  would  soon  have  recog- 
nized the  error  and  danger  inherent  in  his  conclusion,  formed 
without  any  foundation  from  his  isolated  inoculation,  and  would 
have  saved  science  from  great  mistakes,  and  many  patients  suffer- 
ing from  gonorrhoea  from  unnecessary  doses  of  mercury.    It  was 
reserved  for  the  celebrated  Scotch  surgeon,  Benjamin  Bell,'  to 
definitely  establish  the  distinction  between  contagious  pyorrhoea 
and  chancrous  syphilis,  and  by  experiment.    Two  young  indi- 
viduals were  experimented  on  by  scarifying  the  skin  of  the  glans 
and  prepuce  with  a  lancet,  and  then  applying  charpie  dipped  in 
gonorrhoea!  pus  to  the  places  for  forty-eight  hours.    In  one,  a 
purulent  discharge  followed  from  the  glans,  with  small  erosions 
which  quickly  healed ;  in  the  other,  some  of  the  pus  penetrated 
into  the  urethra  and  set  up  an  obstinate  gonorrhoea.   A  series  of 
experiments  were  then  made,  amounting  to  a  considerable  number 
in  all,  and  the  distinction  between  the  two  affections  was  firmly 
established.     For  many  years,  however.  Hunter's  doctrine  of 
identity  retained  its  hold  on  the  minds  of  physicians,  and  led  to 
the  adoption  of  fresh  indefinite  names,  such  as  pseudo-sjqDhilis, 
gonorrlioeal  blood-poisoning,  and  gonorrhoea!  scrofula.    I  was 
myself  taught  in  this  wliolly  unsatisfactorj^  and  indefinite  way 
in  my  young  days,  and  only  obtained  clear  and  satisfactory 
views  on  the  subject  from  Kicord  in  Paris,  in  1834.    He  showed 
both  experimentally  and  clinically  that  simple  gonorrhoea  of  the 
urethra  has  nothing  in  common  with  syphilis,  so  long  as  there  is 
not  a  chancre  actually  present  in  the  urethra  ;  the  chancre  may 
be  a  simple,  soft,  non-infecting  one,  and  possibly  followed  by 
suppurating  buboes,  or  an  indurated  one  followed  b}^  constitu- 
tional syphilis — points  which  he  further  illustrated  b}'  personal 
and  very  varied  experiments.    He  also  established  the  important 
fact  that  a  negative  result  after  inoculation  was  not  in  itself 
sufficient  evidence  to  exclude  the  existence  of  a  chancre,  because 
the  latter  may  be  in  the  stage  of  simple,  non-specific  granulation, 
and  may,  therefore,  not  furnish  any  infectious  secretion.  There 


'  Treatise  on  Gonorrhoea  Virulenta  and  Lues  Venera.  London,  1793. 
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is  only  one  point,  which  is  still  accepted  by  many  very  com- 
petent physicians,  in  wliich  I  am  not  in  accord  with  Ricord's 
teaching— that  is,  the  denial  of  any  peculiar  specific  contagious 
element  in  gonorrhoea.  According  to  his  theory,  mere  urethral 
or  vaginal  catarrh  suffices,  but  I  am  convinced  that  this  is  unten- 
able. Great  merit  attaches  to  Ricord  for  having  demonstrated 
almost  completely  the  mode  of  propagation  of  gonorrhoea  in 
both  sexes,  and  the  total  clinical  dissimilarity  between  it  and 
syphilitic  infection. 

It  is  unnecessary  to  give  more  exact  historical  details  here, 
and  I  now  pass  on  to  describe  the  disease.  r t  <-s  ^ 

f.icDiGO-CHlRURGICAL  SOCIETY 
General  Observations  on  Yenerismus  Pyorrlioicus. 

Before  we  describe  the  special  characters  of  gonorrhoea  in  the 
two  sexes  we  will  briefly  mention  those  which  are  common  to 
both. 

Nature  of  the  Disease. — In  the  first  place,  we  must  again 
insist  on  the  absolute  distinction  between  true  gonorrhoea 
and  true  syphilis,  as  regards  their  symptoms,  the  localities 
attacked,  their  consequences,  complications,  and  mode  of  pro- 
gress ;  the  former  never  producing  suppurating  buboes,  nor 
being  followed  by  constitutional  syphilis.  If  a  soft  or  a  hard 
chancre  exists  within  the  urethra,  the  discharge  is  no  longer  a 
primary  affection,  but  a  secondary  consequence  of  the  sj^philitic 
ulcer,  due  entirely  to  its  special  localization.  This  purely  symp- 
tomatic pyorrhoea,  moreover,  does  not  lead  to  the  same  conse- 
quences which  we  so  often  see  in  primitive  gonorrhoea.  If  it 
liappens,  as  is  not  unfrequently  the  case  in  practice,  that  a 
patient  has  both  gonorrhcea  and  chancre  at  the  same  time,  each 
of  these  affections  has  arisen  from  special  and  distinct  contagion 
from  its  own  source,  either  from  the  same  person,  who  was 
affected  at  the  same  time  with  gonorrhoea  and  a  chancre,  or  from 
two  different  individuals,  who  each  communicated  the  disease 
from  which  they  suffered.  I  have  given  careful  attention  to  this 
subject  for  forty  years,  and  the  whole  of  my  experience  in 
opposed  to  the  idea  that  gonorrhoea  and  chancre  can  proceed 
from  the  same  source.   It  is  quite  true  that  one  person  may  get  a 
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superficial  chancre,  and  another  a  urethral  chancre,  by  infection 
from  the  same  source  ;  but  the  same  true  syphilitic  ulcer  never 
excites  in  one  person  a  similar  chancre  and  in  another  a  primary 
gonorrhoea  of  the  urethra  without  any  ulcer.  Neither  does  a 
I  true  gonorrhoea  at  one  time  give  rise,  by  infection,  to  a  chancre, 
and  at  another  to  gonorrhoea.  It  multiplies  simply  what  it  con- 
tains within  itself — the  germ  of  infecting  gonorrhoea — which,  to 
judge  by  its  effects,  differs  wholly  from  that  of  true  syphilis. 
It  is  an  invariable  rule  that  when  suppurating  buboes  or  infect- 
ing syphilis  has  followed  simple  contagious  gonorrhoea,  the  pri- 
mary syphilitic  ulcer  or  primary  infecting  tubercle  has  been 
overlooked.  How  easily  this  may  occur,  as  regards  the  inner 
surface  of  the  prepuce,  especially  at  its  lower  part,  if  it  be  tight ; 
how  easily  an  ulceration  at  the  base  of  the  glans  may  escape 
observation,  especially  if  balanitis  exists  ;  how  easily,  also,  such 
may  fail  to  be  noted  on  the  pudenda  unless  careful  search  is 
made.  This  may  occur  still  more  easily  if,  in  addition  to  gonor- 
rhoea of  the  genitals,  a  primary  syphilitic  ulcer  existed  near  the 
anus,  or  in  the  mouth,  or  on  the  finger,  as  so  often  happens  in 
the  case  of  medical  men  and  midwives. 

Contagious  gonorrhoea  is,  therefore,  essentially  distinct  from 
syphilis.  Of  those  who  maintain  their  non-identity  some  con- 
sider that  gonorrhoea  is  a  simple  inflammation,  and  others  assert 
it  to  be  a  specific  morbid  j^rocess.  The  first  say  that  urethral 
pyorrhoea  may  occur  in  men  from  mere  excess  in  coitus,  from 
drinking  immoderate  quantities  of  beer,  or  from  having  connec- 
tion with  a  woman  who  merely  suffers  from  leucorrhoea,  or  who 
is  menstruating  at  the  time.  Really,  this  only  shows  that  the 
urethra  may  be  the  seat  of  catarrhal  infiammation  set  up  by  irri- 
tation of  various  sorts,  and,  as  a  rule,  passing  away  quickly  and 
without  ill-consequences,  but  not  at  all  that  every  pj^orrlioea  is  a 
simple  catarrh.  Without  speaking  too  lightly  of  the  female  sex, 
I  hold  that  any  argument  as  to  the  moralit}^,  and  any  conclusion 
based  thereon  as  to  the  healthiness  of  any  woman  ^delding  to  the 
wishes  of  a  strange  man,  are  not  very  trustworthy.  It  often  only 
shows  that  the  conceit  and  vanity  of  men  themselves  are  not  in  the 
least  diminished  by  their  own  visible  disease.  I  am,  therefore, 
certainly  of  opinion  that  gonorrhoea  depends  on  a  specific  princi- 


GONOUKllOiA. 


751 


pie,  which  is  communicable  by  contact.  On  the  one  hand,  I 
have  always  observed  that  women  only  catch  gonorrhooa  i'rom 
men  when  the  latter  undoubtedly  have  gonorrhoea,  of  whicli  I 
often  had  certain  evidence  as  a  medical  man.  On  the  other 
hand,  I  have  pretty  constantly  found  that  women  who  have 
infected  men  have  led  gay  and  dissolute  lives,  though  sometimes 
very  secretly,  the  fact  being  better  known  to  the  circumspect 
physician  than  to  the  lover.  Many  women  affected  with  gonor- 
rhoea, who  had  previously  suffered  from  leucorrhoea,  have  as- 
serted to  me  positively  that  they  could  tell  exactly  when  the  leu- 
corrhoea was  converted  into  gonorrhoea.  Though  this  may  not 
be  always  possible,  especially  when  the  female  urethra  is  intact, 
still  we  have  an  important  aid  in  the  infection  of  men  having 
connection  with  such  a  woman.  I  have  treated  many  respecta- 
ble women  suffering  from  fiuor  albus,  and  have  never  known 
their  husbands  to  be  affected  with  a  true  gonorrhoea  in  conse- 
quence of  it  alone.  At  the  most,  and  very  exceptionally,  they 
have  had  a  transitory  and  insignificant  catarrh.  There  is  ex- 
ceedingly little  force  in  the  argument  that  the  seasoned  hus- 
band may  escape,  while  the  lover  is  affected.  Where  such  a 
thing  happens  at  all,  it  seems  to  me,  on  the  contrary,  much  more 
probable  that  the  intervention  of  a  third  individual  affected  with 
gonorrhoea  has  conveyed  the  disease  to  the  woman  and  through 
her  to  the  lover.  And  where  a  woman  gives  gonorrhoea  to  her 
lover  she  also  generally  conveys  it  to  her  husband,  unless  she  is 
able  by  various  means  to  prevent  his  having  any  intercourse. 

It  is  therefore  in  the  highest  degree  probable  that  there  is  a 
specific  contagious  element  inherent  in  gonorrhoeal  pus,  but  the 
microscope  and  chemical  analysis  are,  however,  just  as  unable 
to  detect  it  as  in  the  case  of  a  chancre.  We  may  suppose  that 
some  sort  of  fungoid  specific  germ  may  be  develoj)ed  in  the 
deeper  part  of  the  urethral  mucous  membrane,  and  set  up  a  con- 
tagious infiammation,  but  the  fungus  may  not  be  evident,  except 
rarely,  in  the  secretion.  It  would  be  highly  desirable  if  we  could 
examine  the  diseased  mucous  membrane  itself  at  an  early  period. 

That  this  specific  pyorrhoea  depends  on  some  peculiar  agent 
may  be  gathered  from  its  course.  For,  if  we  regard  most  of  the 
consequences  of  gonorrhoea  as  infiammations  in  continuity,  and 
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the  oplitlialmia  as  a  direct  transference,  3^et  tlie  latter  sometimes 
appears  at  a  time  when  direct  transference  could  not  occur,  and 
if  even  then  a  local,  though  certainly  scarcely  demonstrable,  in- 
fection is  suggested,  there  still  remains  the  rheumartliritis  gon- 
orrlioica,  which  has  a  decidedly  peculiar  character,  and  can 
neither  always  be  regarded  as  articular  rheumatism  complicating 
the  gonorrhoea,  nor  be  explained  by  continuation  of  the  inflam- 
mation or  local  infection.  A  denial  is  a  very  easy  solution  of 
the  difficulty. 

We  arrive,  therefore,  at  the  two  following  conclusions  : 

1.  The  venerismus  pyorrhoicus  depends  on  a  peculiar  conta- 
gious element,  different  from  that  producing  a  chancre. 

2.  The  whole  class  of  these  affections  represents  a  distinct 
group  of  diseases,  etiologically,  clinically,  and  therapeutically. 

Anatomical  Characters. 

In  spite  of  the  definite  peculiarities  of  these  affections,  then- 
anatomical  characters  are  not  by  any  means  si^ecilic.  Chiefly 
affecting  mucous  membranes,  gonorrhoea  has  all  the  characters 
of  ordinary  inflammation  of  mucous  membrane  ;  it  begins  near 
the  surface  where  the  contagious  secretion  is  first  applied,  and 
thence  spreads  towards  the  interior  of  the  body  ;  it  is  attended 
by  redness,  with  scattered  or  more  general  hyperjemia,  swelling 
of  the  mucous  membrane,  considerable  increase  in  the  secretion 
of  mucus,  with  the  addition  of  many  wandering  leucocytes,  and 
in  severe  inflammation  there  are  also  red  corpuscles;  subse- 
quently the  swelling,  liyperfemia,  increased  mucous  secretion, 
and  escape  of  leucocytes  diminish,  the  superficial  epithelium 
desquamates,  and  the  secretion  of  mucus  gradually  abates— such 
are  the  anatomical  characters,  and  they  are  those  of  an}^  catar- 
rhal inflammation.  Neither  is  there  anything  very  peculiar  in 
the  inflammation  by  continuity  which  attacks  the  glands  open- 
ing on  the  surface  of  the  mucous  membrane,  and  which  may 
result  in  abrasions  and  ulcerations  which  may  share  with  the 
localized  fungoid  outgrowths  of  the  mucous  membrane  in  pro- 
ducing subsequent  contraction.  Moreover,  the  extension  of  the 
inflammation  to  other  tissues  than  mucous  membranes— as,  for 
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instance,  from  the  vas  deferens  and  tlie  vesiculffi  seminales  to 
tlie  epididymis  ;  in  women,  extension  to  the  large  sebacecus 
glands  of  the  labia  and  Bartliolini's  vulvo-vaginal  glands;  in 
men,  to  the  large  conglomerate  glands  of  Mery,  or  the  glands  of 
Cooper — simply  follows  the  ordinary  laws  governing  extension 
of  inflammation  by  continuity  in  general.  I  have  frequently 
taken  the  greatest  trouble  to  And  some  specific  material  by 
microscopic  examination  ;  but  even  the  highest  magnifying 
power  and  the  best  immersion  lenses  detected  only  ordinary 
pus-cells,  cast-off  epithelium,  and  fine  granules,  and  the  micro- 
scopic fungi  present  here  and  there  do  not  differ  fj'om  those  met 
with  on  the  surface  of  any  mucous  membrane  exposed  to  the  air. 
Tills  does  not  in  any  way  show,  however,  that  there  is  no  such 
specific  germ  which  must  be  sought  for  especially  in  parts  not  in 
contact  with  air,  as,  for  instance,  deep  in  the  mucous  membrane 
and  in  the  interior  of  the  epididymis.  We  find  just  the  same  in 
diphtheria,  where  the  fungoid  elements  on  the  mucous  mem- 
brane do  not  show  any  special  peculiarities,  but,  owing  to  the 
mode  in  which  they  make  their  appearance  and  their  action  in 
distant  internal  organs,  distinctly  point  to  a  fungoid  infec- 
tion. Whilst  in  the  male  subject  gonorrhcea  enters  at  the 
urethra,  and  is  specially  located  there,  in  women  it  attacks 
much  larger  surfaces  and  various  structures,  and  for  this  reason 
gonorrhoea  in  the  female  is  the  exception  instead  of  the  rule,  the 
vulva  being  the  starting-point  of  the  gonorrhoeal  inflammation 
as  a  rule,  and  the  mucous  membrane  around  the  orifice  of  the  os 
uteri  occasionally,  though  usually  when  the  disease  attacks  this 
part  and  the  mucous  membrane  of  the  uterus  generally,  it  does 
so  by  extension.  Gonorrhoeal  ophthalmia,  which  is  so  danger- 
ous to  vision,  is  very  instructive  in  relation  to  the  specific  na- 
ture of  the  disease.  Ordinary  catarrh  is  one  of  the  most  fre- 
quent maladies,  and  when  inoculated  on  the  conjunctiva  mere- 
ly produces,  at  the  most,  a  slight  and  transitory  catarrh.  Just 
as  in  trachoma,  inoculation  only  gives  rise  to  trachoma,  so  the 
gonorrlKDcal  secretion,  when  applied  to  the  conjunctiva,  ex- 
cites the  well-known  dangerous  gonorrhoeal  ophthalmia,  which 
may  permanently  injure  one  or  both  eyes  in  the  course  of  a  few 
days. 

VOL.  VIII.— 48 
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Symptoms  and  Course. 

The  course  of  the  disease  is  no  less  characteristic.  There  is  a 
stage  of  incubation,  which  lasts,  as  a  rule,  for  one  or  several  days, 
but  may  vary  in  duration  from  a  few  hours  to  six  or  eight  days, 
or  longer.  During  this  time  the  gonorrhoeal  germs,  which,  while 
in  small  quantity,  were  not  pathological,  have  probably  in- 
creased till,  by  sufficient  multiplication,  they  have  set  uj)  dis- 
ease in  the  mucous  membrane.  The  different  phases  presented 
by  the  symptoms  also  correspond  to  this  gradual  increase ;  at 
first  there  is  considerable  sexual  excitement,  turgescence  of  the 
external  genitals,  and  mucous  secretion,  and,  before  long,  de- 
cided pain,  redness  and  swelling  of  the  mucous  membrane, 
niuco-purulent  secretion,  according  to  the  locality  affected,  great 
sensitiveness  of  the  urethra  to  any  irritation,  pain  on  micturi- 
tion, and  painful  coitus.  The  secretion  of  mucus  steadily  in- 
creases to  marked  secretion  of  pus,  and  is  not  unfrequently 
mixed  with  blood ;  the  quantity  of  secretion  may  also  be  very 
considerable  in  both  sexes.  As  a  rule,  the  symptoms  increase 
during  the  first  eight  or  ten  days,  remain  about  as  long  at  the 
maximum  of  severity,  and  then  gradually  diminish  until  they 
disappear,  which  happens  in  favorable  cases  at  the  end  of  three 
or  four,  usually,  however,  only  at  the  end  of  six  or  eight  weeks, 
unless  a  slight  mucous  discharge  remains  for  a  still  longer  peri- 
od. As  a  rule,  the  gonorrhoeal  inflammation  especially  spreads 
along  mucous  surfaces,  ducts  of  glands  and  their  corresponding 
glands  ;  not  unfrequently  the  lymphatic  vessels  share  in  the  ex- 
tension of  the  inflammation,  and  the  submucous  connective  tis- 
sue and  even  the  adjacept  lymphatic  glands  may  become  swol- 
len, the  inflammation  of  the  adjoining  connective  tissue  possibly 
entailing  very  important  consequences. 

Etiology. 

We  have  already  remarked  above  that  though  simple  irrita- 
tion may  excite  a  catarrh  of  the  mucous  membrane  resembling 
gonorrhoea,  yet,  as  a  rule,  sexual  intercourse  with  some  in- 
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fee  ted  person  is  the  cause.  Wliere,  however,  the  disease  has 
become  chronic,  or  wliere  the  sequelae  which  are  difficult  to  cure, 
such,  for  instance,  as  strictures  of  the  urethra,  or  growths  from 
it,  remain,  any  irritation  of  the  genitals  may  set  up  an  acute 
gonorrhoea.  Women  suffering  from  simple  leucorrhoea,  even 
with  granulating  or  spreading  ulcers  of  the  neck  of  the  uterus, 
do  not  communicate  gonorrhoea.  It  is  erroneous  to  conclude, 
with  Ricord,  that  the  more  purulent  the  secretion,  the  more  con- 
tagious it  is.  In  many  women  suffering  from  fluor  albus,  pus- 
cells  in  considerable  quantity  may  be  detected  without  any  infec- 
tion occurring ;  the  virulence  depends  solely  on  the  intensity  and 
quantity  of  the  specific  gonorrhoeal  poison ;  the  mucous  mem- 
branes of  the  urinary  and  genital  organs,  and  also  the  ocular  con- 
junctiva, appear  especially  obnoxious  to  this  poison,  whilst  the 
gastro-intestinal  mucous  membrane  is  much  less  capable  of  in- 
fection. 

Whilst  I  believe  it  to  be  quite  certain  that  gonon-hcea  depends 
on  a  specific  contagion,  yet  I  willingly  admit  that  its  action  may 
be  modified  by  a  number  of  accidental  circumstances.  We  are 
well  aware  that  the  gonorrhoeal  contagion  does  not  always  excite 
gonorrhoea  ;  it  may  dry  up,  or  by  ablution  or  micturition  may  be 
quickly  washed  away  after  coitus.  On  the  other  hand,  the 
chances  of  infection  may  naturally  be  much  increased  by  dis- 
proportion in  the  size  of  the  genitals,  small  female  or  large  male 
organs,  by  long  continuance  of  coitus,  or  by  a  quick  repetition 
of  it,  etc. 

Diagnosis. 

It  is  of  the  first  importance  not  to  place  too  much  reliance  on 
the  statements  of  the  patients ;  vanity,  hypocrisy,  interest,  and 
shame  have  great  influence  on  them  ;  on  the  part  of  the  medical 
man,  however,  tact  and  discretion  are  very  necessary  in  these 
matters,  as  otherwise  he  may  be  the  means  of  seriously  disturb- 
ing domestic  peace  and  family  happiness.  In  the  male,  the 
diagnosis  of  ordinary  gonorrhoea  is  not  usually  attended  with 
difficulty ;  we  must,  however,  examine  as  carefully  as  possible 
whether  a  chancre  is  not  concealed  by  the  prepuce,  or  whether 
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there  is  one  just  within  the  urethra,  and,  for  this  purpose,  the 
lips  of  the  meatus  must  be  carefully  separated.  If  any  suspicion 
exists  as  to  the  presence  of  a  chancre,  inoculation  is  indicated ; 
the  simple  gonorrhoeal  secretion  does  not  produce  any  pustules 
when  inoculated  on  the  individual  affected,  whereas  such  will  be 
produced  if  there  is  a  urethral  chancre ;  a  negative  result,  of 
course,  is  of  much  less  diagnostic  value  than  a  positive  one. 

In  the  female,  the  diagnosis  is  often  not  by  any  means  easy ; 
urethral  gonorrhoea  is  much  less  common  in  them  than  in  men, 
and,  if  a  woman  knows  she  is  going  to  be  examined,  she  passes 
water  previously  and  washes  the  urethral  secretion  away.  I 
have  repeatedly  been  told  by  women  suffering  from  contagious 
gonorrhoea  that  even  when  they  Avere  at  the  time  suffering  from 
muco-purulent  leucorrhoea  they  could  nevertheless  appreciate 
the  exact  period  at  which  the  gonorrhoea  came  on,  and  Ricord's 
vast  experience  has  led  him  to  the  same  conclusion;  the  change 
to  the  contagious  affection  being  marked  by  symptoms  of  acute 
irritation,  great  sensitiveness  on  sexual  intercourse,  and  acute 
purulent  vulvo-catarrh.  If  the  urethral  affection  is  absent,  as  is 
so  often  the  case,  there  is  no  certain  sign  ;  one  rather  arrives  at  a 
moral  conviction  that  gonorrhoea  is  present  than  at  an  absolute 
certainty,  and,  in  such  cases,  I  am  very  cautious  in  giving  my 
opinion  either  in  a  court  of  law  or  in  private  practice.  In  all 
such  matters  it  is  very  difficult  to  arrive  at  the  truth.  A  husband, 
for  instance,  complains  that  his  wife  has  infected  him ;  the  wife 
may  actually  have  caught  gonorrhoea  from  a  third  party ;  and,  a' 
the  same  time,  it  is  just  as  likely  that  the  husband,  having  had 
intercourse  with  other  women,  has  caught  the  disease  from 
another  source,  and  his  wife  may  accuse  him  as  justly  as  he  ca 
accuse  her. 

Prognosis. 

This  is  favorable,  as  a  rule,  and  most  so  in  the  so-call 
gonorrhoea  of  the  glans— balanitis — which,  when  present  alon 
is  due  either  to  simple  irritation  or  venereal  ulceration.  Gonor- 
rhoea of  the  female  genitals  is,  as  a  rule,  not  by  any  means  diffi 
cult  to  cure,  and  also  is  comparatively  seldom  followed  by  ill 


GONORRIICEA. 


consequences,  whilst  urethral  gonorrhoea  in  the  male  has  not 
only  a  decided  tendency  to  be  intractable  and  become  chronic, 
but  owing  to  the  strictures  which  are  liable  to  result  from  it, 
to  the  possibility  of  an  extension  of  the  inflammation  to  the  epi- 
didymis, or  of  a  transference  of  gonorrhoeal  matter  to  the  eye,  it 
is  a  more  serious  affection.  I  have  frequently  heard  patients  say 
that  they  had  rather  have  had  an  attack  of  constitutional  syphilis 
which  could  be  cured  by  mercury  or  iodine,  than  a  gonorrhoea 
followed  by  a  scarcely  controllable  gleet,  or  a  stricture  of  the 
urethra  defying  all  methods  of  dilatation,  and  have  silently 
agreed  with  them.  Double  epididymitis  may  be  followed  by 
sterility  owing  to  obliteration  of  both  vasa  deferentia,  of  which 
I  have  seen  instances.  I  would  strongly  urge  a  young  practi- 
tioner never  to  treat  a  case  of  gonorrhoea  too  slightingly. 

LEEDS 

Oeneral  Treatment  ''"'^'CO-CHIRURCICA 

Notwithstanding  that  so  much  has  been  written  as  to  the  pro- 
phylaxis of  venereal  diseases,  there  is  little  or  nothing  of  any 
efficacy  in  preventing  contagion,  except  protecting  the  penis  by 
a  condom  from  contact  with  the  virulent  secretions  of  gonorrhoea 
or  syphilis.  Efficient  supervision  and  frequent  examination  of 
prostitutes  may  do  much  to  check  these  diseases,  but,  on  the  one 
hand,  many  may  become  infected  between  any  two  examina- 
tions, and,  on  the  other  hand,  the  number  of  women  and  girls 
who  cannot  be  subjected  to  examination  is  considerable.  It 
would  lead  me  too  far  to  go  into  further  details  on  this  impor- 
tant subject  of  hygienic  measures.  The  chances  of  infection  are 
diminished  by  avoiding  roving  and  excess  in  venere,  and  the 
quick  repetition  of  coitus  with  any  woman  who  is  even  suspected. 
Careful  ablution  and  micturition  soon  after  coitus  may  wash 
away  the  infecting  mucus.  All  astringent  lotions  and  injections, 
of  which  we  shall  speak  further  by  and  by,  are  of  no  use  as 
prophylactic  measures,  and  may  even  very  much  aggravate  the 
disease.  The  fact  that  the  chances  of  contagion  are  diminished 
by  circumcision  applies  more  particularly  to  chancrous  than  to 
gonorrhoeal  infection,  and  cannot  be  recommended  as  a  preven- 
tive measure. 
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We  have  but  little  to  say,  also,  in  regard  to  special  treatment. 
We  have  long  ceased  to  entertain  any  prejudice  which  would 
lead  one  to  believe  it  possible  to  cure  gonorrlioea  too  quickly ; 
rest,  low  diet,  the  avoidance  of  any  sexual  excitement,  and  the 
local  application  of  cold  are  most  suitable  in  the  early  stage  of 
irritation ;  whilst  later,  balsams  and  astringents,  internally  and 
in  the  form  of  injections,  as  soon  as  the  inflammatory  symptoms 
have  subsided,  must  be  perseveringly  employed.  Further  de- 
tails will  be  given  when  treating  of  the  affections  separately. 

Urethral  Pyorrhcea  in  the  Male,  Gonorrhoea  in  tlie  Male. 

The  affection  which  is  met  with  by  far  most  frequently  is 
pyorrhoea  urethralis,  urethral  clap,  gonorrhoea,  chaude-pisse, 
blennorrhoea ;  pyorrhoea  of  the  rectum,  due  to  unnatural  connec- 
tion, is  comparatively  rare.  Urethral  pyorrhoea  or  urethral  clap, 
in  the  male,  is  characterized  by  a  muco-purulent  or  distinctly 
purulent  discharge  from  the  urethra,  accompanied  by  more  or 
less  severe  scalding,  and  usually  caused  by  intercourse  with  a 
suspected  person. 

Etiology. 

As  regards  acute  gonorrhoea,  we  must  refer  to  what  we  have 
already  said  in  our  general  remarks  on  pyorrhoea.  We  shall 
only  remark  here  that,  though  we  are  convinced  that  in  by  far 
the  greatest  number  of  cases  gonorrhoea  springs  from  gonorrhoea, 
originates  in  contagion,  and  spreads  in  the  same  way,  there  are 
also  special  predisposing  causes  of  its  development.  Among  these 
are  :  tedious  or  long-continued  intercourse  with  a  woman  suffer- 
ing from  gonorrhoea,  several  repetitions  of  coitus  at  short  inter- 
vals, excess  in  venere,  and,  at  the  same  time,  indulgence  in  spir- 
ituous liquors,  especially  drinking  much  beer,  eating  a  quantity 
of  asparagus,  or  taking  very  warm  baths.  Any  one  who  has  once 
had  gonorrhoea  is  very  liable  to  have  it  again.  The  occurrence 
of  gleet  is  favored  by  incomplete  treatment,  neglect  of  the  requi- 
site temperance  and  dietetic  regimen  during  the  acute  stage,  bad 
external  hygienic  conditions,  over-fatigue,  especially  from  rid- 
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ing,  chronic  dyscrasire  of  all  sorts,  repeated  attacks  of  gonor- 
rhoea previously,  and  especially  slight,  scarcely  noticeable  com- 
mencing stricture  of  the  urethra,  chronic  inllammation  of  isolated 
urethral  glands,  and  chronic  circumscribed  inflammation  and 
swelling  of  the  mucous  membrane  at  the  commencement  of  the 
urethra,  which  I  have  often  observed  to  be  a  cause  of  gleet.  I 
have  very  often,  also,  noticed  that  patients  have  protracted  their 
gonorrhoea  for  a  long  time  by  pressing  on  the  glans  and  urethra 
several  times  a  day,  in  order  to  squeeze  out  drops,  by  this  means 
continually  ii-ritating  the  urethra ;  and  I  have  often  quickly 
cured  the  gleet  by  instructing  the  patient  to  desist  from  this 
mischievous  manipulation.  It  is  also  important  for  the  young 
practitioner  to  know  that  the  introduction  of  even  the  softest 
bougie  excites  an  increased  discharge.  This  is,  however,  but 
transitory,  and  the  gleet  may  not  infrequently  be  cured  by  ap- 
propriate treatment  of  the  same  sort. 


Symptoms. 

From  one  to  two,  rarely  from  four  to  six,  but  it  may  be  even 
eight  days  or  more  after  the  suspected  intercourse,  the  patient  ex- 
periences a  voluptuous  sensation,  with  sexual  excitement,  and  ten- 
dency to  seminal  emissions,  followed  by  itching  of  the  glans,  and 
the  lips  of  the  meatus  are  stuck  together  by  viscid  mucus.  The 
meatus  soon  becomes  slightly  irritated,  swollen,  and  congested. 
The  tickling  sensation  and  itching  become  converted  into  a  prick- 
ing or  burning  pain,  the  swelling  increases,  micturition  becomes 
painful,  and  sets  up  a  burning  sensation  in  the  fossa  navicularis 
which  lasts  for  some  time,  and  the  urine,  as  it  flows,  brings  away 
muco-purulent  flocculi  from  the  urethra.  An  opaque  discharge, 
at  first  of  a  yellowish  gray  color,  and  then  yellowish  green,  and 
consisting  of  pure  pus,  now  begins  to  come  from  the  urethra. 
At  the  end  of  the  first  week  the  pain,  scalding,  and  greenish 
purulent  discharge  have  usually  reached  a  considerable  inten- 
sity, and,  at  the  same  time,  the  lips  of  the  meatus  are  red, 
swollen,  and  very  sensitive.  Occasionally  the  anterior  surface  of 
the  glans  is  reddened,  and  inflammation  of  the  lympliatics  oc- 
curs, with  swelling  of  the  inguinal  glands.    Young,  powerful, 
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plethoric  patients  not  infrequently  have  a  slight  amount  of 
fever.  Sometimes  the  whole  prepuce  becomes  oedematous.  The 
patient  has  but  little  rest  at  night,  being  excited  by  voluptuous 
dreams,  and  sleep  being  interrupted  by  painful  erections  and 
emissions.  The  sensitiveness  and  pain  in  the  urethra  gradually 
spread  backward  to  the  level  of  the  scrotum,  and  micturition  is 
attended  with  difficulty,  and  the  stream  is  diminished ;  the  pa- 
tient cannot  sit  without  discomfort,  and  defecation  is  attended 
by  agonizing  pain.  In  the  majority  of  cases,  however,  the  vari- 
ous painful  symptoms  begin  to  abate  as  early  as  the  second 
week,  and  disappear,  as  a  rule,  in  the  third ;  the  purulent  dis- 
charge, however,  remains  copious,  and  in  some  patients  erection 
is  attended  by  pain  for  some  time.  From  the  fourth  to  the  end 
of  the  sixth  week  the  discharge  gradually  diminishes,  becomes 
less  purulent  and  more  mucoid,  and  either  disappears  entirely, 
a  complete  cure  resulting,  or  becomes  transformed  into  a  chronic 
gleet,  which  is  a  blenno-pyorrlioea  rather  than  a  purely  puru- 
lent one  ;  of  this  we  shall  speak  later.  Gonorrhoea  may  vary 
in  character  according  to  the  constitution  of  the  patient,  the 
degree  of  its  severity,  and,  especially,  according  to  the  complica- 
tions present.  We  will  now  deal  more  in  detail  with  the  differ- 
ent forms. 


1.  Slight,  Superficial,  Sero-Purulent  and  Mucous  Gonorrhceo-Catarrh. 

Though  this  slighter  form  is  not  by  any  means  strictly  de- 
fined, since  the  epithelial  and  mucous  catarrh  may  pass  into  the 
deeper  purulent  form,  and,  inversely,  a  gonorrhoea  which  com- 
mences acutely  and  with  purulent  discharge  frequently  changes 
into  the  slighter  form,  yet  the  latter  represents  a  special  type, 
which  may  either  be  developed  primarily  and  as  a  first  attack,  or, 
in  some  cases,  may  follow  on  previous  repeated  attacks  of  pyor- 
rhcEa  with  relaxation  of  the  mucous  membrane.  The  primary 
superficial  form  of  gonorrhoea  is  distinguished  from  that  which 
appears  at  a  later  period  and  secondarily  by  its  being  located  in 
the  fossa  navicularis,  while  the  secondary  form  is  situated  in  the 
membranous  and  prostatic  portions  of  the  urethra.  In  the  slighter 
form  of  gonorrhoea,  the  inconveniences  are  less  severe,  micturition 
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is  attended  by  little,  if  any  pain,  the  mucus  squeezed  out  from 
the  meatus  is  viscid,  of  a  greenish  yellow  ratlier  tlian  yellowish 
green  color,  and  contains  desquamated  epitlieliura  and  a  com- 
paratively small  qnantity  of  leucocytes.  The  discharge  is  com- 
paratively slight  and  glues  the  edges  of  the  meatus  together, 
which  are  then  separated  each  time  the  urine  is  voided,  but  with- 
out any  pain.  When  examined  on  a  glass  slide,  or  in  a  watch- 
glass,  the  secretion  is  seen  to  contain  many  threads  and  flocculi 
of  mucus.  We  do  not,  however,  by  any  means  always  regard 
this  slighter  form  of  gonorrhoea  as  easily  curable ;  in  favorable 
cases,  it  may,  it  is  true,  disappear  in  a  few  days,  but  is,  not  un- 
frequently,  very  obstinate,  and  may,  as  has  alread}^  been  men- 
tioned, become  aggravated  into  the  more  severe  form,  which, 
however,  may  sometimes  have  the  effect  of  accelerating  the  cure. 
Not  unfrequently  a  concealed  urethral  chancre  coexists  with  this 
form,  and  may  be  followed  by  its  special  ill-consequences.  The 
slightest  form  of  this  primary  gonorrhoea  is  just  as  contagious  as 
the  most  severe  form. 


2.  Inflammatory  Pyorrhoea. 

This  is  characterized  from  the  first  by  much  greater  severity; 
the  persistent  sense  of  uneasiness,  and  the  discomfort  in  micturi- 
tion, increasing  to  dysuria,  being  very  troublesome.  The  mucous 
membrane  at  the  entrance  of  the  urethra  is  so  greatly  swollen, 
that  it  bulges  over  the  opening ;  the  copious  discharge  consists 
almost  exclusively  of  pus-cells,  and  has  a  yellowish  green  or 
greenish  color,  and,  occasionally,  owing  to  admixture  with 
blood,  may  for  a  time  be  of  a  dirty  yellowish  brown  tint.  Mic- 
turition is  not  merely  very  painful,  but  also,  in  the  more  severe 
cases,  an  insufficient  quantity  of  urine  is  voided  in  an  interrupted, 
fine  stream,  and,  in  the  most  severe  cases,  the  bladder  may  even 
remain  incompletely  emptied  for  days.  In  other  cases,  the  fre- 
quent desire  to  pass  water,  owing  to  spasm  of  the  neck  of  the 
bladder,  may  be  very  distressing.  The  quantity  of  the  purulent 
secretion  is  considerable ;  its  reaction  is  feebly  alkaline,  and  it 
contains  microscopic  fungi.  The  inflammation  may  spread  out- 
ward on  the  surface  of  the  glans  and  along  the  inner  surface  of 
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the  prepuce,  while  the  outer  surface  is  oedematous,  and  the  con- 
stant swelling  of  the  corpora  cavernosa  keeps  the  whole  organ 
enlarged  and  in  a  state  of  incomplete  erection.  In  this  form  of 
inflammatory  gonorrhoea,  which  is  mostly  met  with  in  young  and 
vigorous  individuals,  the  patients  complain  of  a  sense  of  great 
discomfort,  depression,  languor,  loss  of  apj)etite,  and,  not  unfre- 
quently,  there  is  at  first  slight  fever.  If  anything,  the  nights  are 
worse  than  the  days.  Sleeplessness,  jDain,  and  dysuria  are  ac- 
companied by  frequent  and  painful  erections,  which  are  more 
troublesome  than  in  the  daytime,  and  are  not  unfrequently  fol- 
lowed by  painful  emissions.  By  absolute  rest  and  mild  diet, 
especially  a  milk  diet,  these  extremely  troublesome  symptoms 
begin  to  abate  considerably  in  the  second  or,  at  latest,  in  the 
third  week,  and  we  then  have  the  symptoms  above  mentioned  of 
the  usual  form  of  gonorrhoea.  Micturition  steadily  becomes  less 
painful,  the  discharge  diminishes  and  becomes  more  fluid,  and 
a  cure  results,  as  a  rule,  at  the  end  of  six  weeks.  After  the 
slightest  excesses,  however,  or  even  without  them,  relapses  not 
unfrequently  occur,  and  the  cure  may  be  incomplete,  a  chronic 
intractable  slight  discharge  remaining. 

Amongst  the  more  important  symptoms  met  with  in  indi- 
vidual cases,  may  be  mentioned  the  hemorrhagic  or  black 
gonorrhoea,  in  which  there  is  a  large  quantity  of  blood  mixed 
with  the  discharge,  a  form  which  is  rarely  observed  here.  Great 
inconvenience  may  arise  also  from  isolated  submucous,  peri- 
urethral patches  of  inflammation,  which  may  spread  to  the  cor- 
pora cavernosa,  and  either  terminate  in  resolution  if  not  very 
severe,  or  go  on  to  suppuration,  and  if  incisions  are  not  made 
early  may  lead  to  very  troublesome  urinary  fistula.  Cicatricial 
indurations  remaining  in  the  cavernous  tissue  may  subsequently 
permanently  interfere  very  considerably  with  the  normal  erec- 
tion of  the  penis.  During  the  inflammatory  stage  of  the  gonor- 
rhoea, erection  may  not  only  be  exceedingly  painful,  owing  to 
stretching  of  the  inflamed  mucous  membrane  or  inflammatory 
exudation,  but,  in  consequence  of  the  latter  condition,  may  give 
a  peculiar  curve  to  the  organ  when  in  a  state  of  erection,  the  so- 
called  chordee,  which  may  affect  one  side  only,  or  the  whole 
penis  may  be  curved.   This  condition  disappears,  as  a  rule,  with 
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the  inflammatory  stage.  Permanent  ill-consequences  may  arise 
from  tlie  prevailing  idea  tliat  cliordee  may  be  removed  by  a  blow 
from  the  edge  of  the  palm  held  flat.  The  rapid  disappearance  of 
the  chordee  under  such  treatment  can  only  be  due  to  consider- 
able lacerations. 

Among  the  symptoms  which  indicate  that  the  case  has  taken 
a  favorable  turn  may  be  mentioned  the  so-called  gonorrhoea! 
threads,  which  may  be  seen  to  float  as  whitish  streaks  of  various 
lengths  if  we  mix  the  discharge  with  water  when  the  secretion 
has  become  very  much  diminished  in  quantity  and  of  a  sero- 
mucous  character  ;  they  are  also  present  in  the  urine.  They  con- 
sist of  cells  undergoing  retrograde  metamorphosis  held  together 
by  mucus.    We  shall  speak  of  gleet  in  detail  further  on. 

LEEDS?  -'v  ''^^ ^T- R I n I N (\ 

Anatomical  Changes.     f,]  E  D I  0  -  C  li  I  u  U 1  \  C  i  U  A  L  -  l  V 

The  above-mentioned  symptoms  of  inflammation  of  the  mu- 
cous membrane  have  their  starting-point  in  the  fossa  navicularis, 
and  steadily  spread  from  here  backward  almost  as  far  as  the 
opening  of  the  urethra  into  the  bladder;  and  as  early  as  the 
second  or  third  week  the  membranous  and  prostatic  portions  of 
the  urethra  are  affected,  though  the  subjective  symptoms  are 
throughout  referred  to  the  fossa  navicularis.  Anatomically,  it 
is  of  great  importance,  in  reference  to  sequelae,  as  to  whether  the 
part  of  the  urethra  where  the  bulb  passes  into  the  membranous 
portion  is  affected,  for,  owing  to  the  numerous  glands  situated 
in  this  part,  as  well  as  farther  forward,  close  to  the  entrance  of 
the  urethra,  the  mucous  discharge  may  be  protracted,  and  in  con- 
sequence of  ulcerations  and  the  formation  of  cicatrices  strictures 
may  subsequently  occur  here  or  in  the  membranous  portion. 
They  may  also  result  from  localized  outgrowths  of  the  mucous 
membrane,  being  followed  by  indurations. 


Chronic  Pyorrhoea— Gleet. 

That  the  anatomical  changes  just  mentioned  are  of  great 
importance  in  reference  to  this  disease  is  obvious.  The  pain  has 
disappeared,  the  discharge  has  lost  its  purulent  character,  but 
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nevertheless  there  is  still  a  mucous  secretion  wliich  may  contain 
some  pus-cells  from  the  urethra,  especially  in  the  morning,  and 
the  lips  of  the  meatus  are  adherent  in  the  morning  before  the 
urine  is  voided  for  the  first  time.  The  patient's  curiosity  in- 
duces him,  not  only  in  the  morning,  but  also  several  times  in  tlie 
course  of  the  day,  to  squeeze  the  urethra  to  see  wliether  any 
mucus  will  escape.  This  frequent  squeezing  is  often  the' means 
of  protracting  the  urethral  gonorrhoea,  and  we  must  strongly 
urge  the  patient  to  discontinue  the  practice  entirely.  As  a  rule, 
if  there  is  no  stricture,  the  urine  is  voided  easily  and  normally, 
and  the  only  pain  complained  of  will  be  an  occasional  pricking 
sensation  in  the  neighborhood  of  the  fossa  navicularis,  or  in  the 
deeper  portions  of  the  urethra,  or  in  the  perineum,  and  occasion- 
ally in  the  anus.  All  these  symptoms  may  be  aggravated  for  a 
time  by  dietetic  or  sexual  irregularities,  over-fatigue,  etc.,  and 
temporarily  also,  now  and  then,  by  seminal  emissions.  If  this 
intractable  catarrh  is  situated  in  the  deeper  portion  of  the  ure- 
thra, it  may  not  unfrequently  be  aggravated  by  indiscretion  on 
the  part  of  the  patient  in  drinking  and  sexual  intercourse,  and 
occasionally  without  any  demonstrable  cause,  into  an  acute 
purulent  catarrh,  and  these  are  the  cases  in  which,  if  no  deep- 
seated  changes  exist,  the  gonorrhoea,  which  has  again  become 
acute,  is  more  quickly  cured  than  would  otherwise  have  been 
the  case.  Occasionally  this  sort  of  catarrh  may  even  be  so  ag- 
gravated as  to  take  a  croupous  form,  which  is  described  by 
Zeissr  as  follows:  "A  ^Datient,  whose  urethra  would  seem  to 
have  returned  almost  to  its  normal  state,  suddenly  complains  of 
a  severe  tickling  sensation  in  the  perineal  portion  of  the  urethra. 
The  discharge,  which  had  previously  become  mucous,  nearly  dis- 
appears, but  micturition  is  attended  with  more  difiiculty,  and 
the  stream  of  urine  becomes  smaller.  If  we  pass  a  moderate- 
sized  bougie  along  the  urethra  in  such  a  case,  and  subsequently 
after  the  removal  of  the  bougie  inject  a  syringeful  of  water,  the 
fluid  injected  into  the  urethra  will  bring  away  with  it,  at  one 
time  or  another,  clear  white  membranous  masses  more  than  an 
inch  long,  which  to  the  naked  eye  do  not  resemble  the  hyaline 


'  Lehrbuch  der  Syphilis.  2.  Auflage.  Erlangen,  1871.  Bd.  1.  S.  24. 
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epithelial  tubes  undergoing  fatty  degeneration  previonsly  men- 
tioned, but  band-like  or  cylindrical,  firm  masses  of  tibrine,  which 
are  due  to  the  fact  that  a  fibrinous  exudation  has  occurred  on 
the  free  surface  of  the  mucous  membrane,  and,  therefore,  on  the 
epithelium.  The  band-  or  tube-like  firm  masses,  of  which  we  are 
now  speaking,  cannot  be  drawn  out  into  threads  by  stretching, 
but  tear  short  off.  When  acetic  acid  is  added,  they  swell  up 
and  become  transparent  like  librine,  while  it  is  well  known  that 
mucus  is  made  opaque  by  the  addition  of  acetic  acid  and  co- 
agulates into  threads.  These  croupous  affections,  according  to 
our  experience,  are  mostly  situated  in  the  membranous  portion 
of  the  urethra,  and  appear  to  be  set  up  usually  in  consequence 
of  the  injection  of  strongly  irritant  fluids,  such  as  a  solution  of 
corrosive  sublimate.  We  reported  such  a  case  in  the  year  1852, ' 
and  exhibited  the  band-like  membranous  masses  at  the  same 
time.  In  the  same  year  also  Hancock  published  a  similar  ob- 
servation." 

As  a  rule,  a  few  drops  of  discharge  collect  in  the  urethra  dur- 
ing the  night,  and  escaping  upon  the  linen  leave  behind  colorless, 
or  grayish  yellow,  or  yellowish  green,  small,  stiff  spots  ;  while  in 
acute  gonorrhoea  the  linen  is  stained  to  a  much  greater  extent 
with  yellowish  green  pus,  or,  not  unfrequently,  with  brown,  san- 
guineous spots.  While  in  acute  gonorrhoea  a  few  drops  of  pus 
may  always  be  seen  to  escape  from  the  meatus  on  the  slightest 
pressure  being  applied  to  the  anterior  part  of  the  urethra,  this 
onl}'  occurs  to  a  very  slight  degree,  and  not  by  any  means  con- 
stantly, in  gleet.  In  the  daytime,  also,  only  a  drop  escapes  at  a 
time.  It  is  quite  a  mistake  to  call  this  discharge,  which  escapes 
drop  by  drop,  goutte  militaire,  for,  though  it  is  an  uncivil  and 
intractable  disease,  yet  it  does  not  occur  at  all  more  frequently 
among  soldiers  than  among  civilians.  This  disease  is  extraordi- 
narily intractable,  lasting  not  unfrequently  for  months,  and  occa- 
sionally for  a  year,  or  several  years ;  some  patients  even  are 
never  quite  cured,  though  it  may  disappear  for  a  time,  and  the 
discharge  may  have  lost  its  purulent  and  infectious  character. 


'  Zeitschr.  des  Ges.  der  Aerzte  zu  Wien.  1852.  Heft  1. 

'  On  the  Anatomy  and  Physiology  of  the  Male  Urethra,  etc.  London,  1852. 
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Diagnosis. 

Both  the  acute  and  chronic  forms  of  gonorrhoea  are  easily- 
recognized  in  the  male  subject.  Gonorrhoea  of  the  glans,  balani- 
tis, is  distinguished  from  gonorrhoea  of  the  urethra  by  the  fact 
that  in  the  first  the  discharge  is  confined  to  the  space  around  the 
glans,  and  tliat  no  pus  escapes  when  the  urethra  is  squeezed. 
The  whole  course  of  the  disease  differs  from  that  of  a  simple 
catarrh,  which  may  in  some  cases  develop  without  any  sexual 
intercourse,  and  in  the  others  after  moderate  and  untainted 
intercourse,  and  usually  disappears  quickly.  The  same  occurs 
when  the  gonorrhoea  is  in  great  measure  due  to  a  disproportion- 
ately large  penis  or  violent  efforts  to  enter  a  small  vagina.  Eest 
for  a  few  days  and  cold  applications  suffice  usually  to  cure  the 
malady  quickly.  The  diagnosis  from  a  urethral  chancre  is 
assisted  by  the  fact  that  the  latter  is  frequently  situated  at  the 
commencement  of  the  urethra,  and  may  often  be  directly  ex- 
posed to  view  by  separating  the  lips  of  the  meatus.  If  this  can- 
not be  accomplished,  then  inoculation  when  it  is  successful,  the 
detection  of  an  induration  in  the  course  of  the  urethra,  and  esj^e- 
cially  the  existence  of  the  characteristic,  painless,  indurated, 
and  swollen  inguinal  lymphatic  glands,  and  the  appearance  of 
characteristic  syphilitic  symptoms,  will  enable  the  medical  man 
in  the  great  majority  of  cases  to  arrive  at  a  correct  diagnosis. 
The  absence  of  any  positive  result  after  inoculation  is  not  conclu- 
sive evidence  as  to  the  absence  of  a  urethral  chancre.  The  most 
important  and  trustworthy  evidence  in  such  cases,  therefore,  is 
disease,  painless  enlargement  of  the  inguinal  glands,  in  the  first 
place,  and  then  by  degrees  of  many  of  the  superficial  lymphatic 
glands.  Lastly,  in  gleet,  it  is  always  necessary  to  ascertain 
whether  there  is  any  stricture  of  the  urethra,  or  outgrowths 
from  it  present,  conditions  which  may  be  mostly  recognized  by 
there  being  some,  though  it  may  be  slight,  difficulty  in  making 
water,  and  by  the  stream  being  diminished  in  volume. 
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Prognosis. 

Usually  the  prognosis  in  cases  of  gonorrhoea  is  not  by  any 
means  unfavorable.  It  is  well,  however,  to  speak  cautiously  to 
the  patient.  It  not  unfrequently  happens  that  a  patient,  for  natu- 
rally special  and  urgent  reasons,  is  anxious  that  the  medical  man 
should  cure  him  in  a  few  days.  The  practitioner  must,  however, 
represent  to  the  patient  with  tact  and  caution  that  this  is  un- 
likely to  occur.  Other  patients,  who  will  not  press  for  so  speedy 
a  cure,  will  want  to  know  how  long  the  disease  will  last,  or  how 
long  it  will  be  necessary  for  them  to  abstain  from  intercourse 
without  fear  of  communicating  the  disease.  On  all  these  points 
it  will  be  necessary  to  speak  very  cautiously.  The  slightest 
attacks  of  gonorrhoea  are  often  those  which  last  the  longest  and 
are  the  slowest  in  yielding  to  treatment.  It  not  unfrequently 
happens  that  with  the  best  possible  treatment  a  gonorrhoea  will 
appear  to  be  quickly  cured,  but  will  then,  when  incompletely 

•  cured,  remain  stationary  or  even  become  chronic.  On  the  other 
hand,  the  practitioner  must  not  hold  out  too  little  prospect  of 
speedy  relief,  or  else  the  patient  will  simply  go  to  another  medi- 
cal man.  Tact  and  caution,  as  well  as  professional  knowledge, 
are,  as  a  rule,  highly  necessary  in  the  prognosis  of  all  venereal 
diseases.  A  first  attack  of  gonorrhoea,  coming  early  under  treat- 
ment, in  a  young,  vigorous  male,  who  will  assist  medical  treat- 
ment by  abstinence  and  attention  to  diet,  admits  of  the  most 
hopeful  prognosis.  The  inflammatory  forms  are  more  hopeful 
than  the  cases  in  which  the  disease  is  insidious  and  atonic. 
When  there  have  been  previous  attacks  of  gonorrhoea,  the  subse- 
quent attacks  are  generally  less  severe,  but  intractable.  Among 
the  complications,  the  most  important  are  extension  to  the  neck 

■  of  the  bladder,  and  abscesses  in  the  course  of  the  urethra  and  in 
the  prostate,  as  they  may  cause  the  disease  to  be  very  much  pro- 

•  tracted.  Permanent  indurations  of  the  corpora  cavernosa  are  par- 

•  ticularly  troublesome,  as  they  lead  to  persistent  malformation  of 
the  penis  and  a  state  of  incomplete  erection.    In  chronic  gonor- 

:rhoea  the  prognosis  as  to  duration  is  particularly  doubtful,  but  it 
i  is  not  so  difficult  to  cure  if  there  be  no  signs  of  stricture.  The 
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latter  is  a  very  serious  complication,  owing  to  its  intractability 
and  the  tendency  to  relapses.  Lastly,  it  is  important  to  bear  in 
mind  that  gonorrhoea  alone  is  never  followed  by  symptoms  of 
constitutional  syphilis,  and  that  it  is  very  rarely  that  a  careful 
practitioner  will  meet  with  a  concealed  chancre  which  cannot  be 
detected.  There  is,  of  course,  a  great  difference  between  non- 
recognizable  and  non-recognized  ulcers  of  this  sort. 

Treatment. 

We  have  already  discussed  the  question  of  prophylaxis  in 
gonorrhoea  with  sufficient  detail.  Another  equally  important 
question  is  that  of  the  abortive  treatment.  Here  let  me  say  that 
according  to  my  experience  there  is  no  sort  of  evidence  that  we 
have  it  in  our  power  to  make  any  actually  specific  gonorrhoea 
abort.  It  has,  indeed,  several  times  happened  to  me  to  cut  short 
an  attack,  to  the  great  delight  of  the  patient,  but  I  was  not  in  a 
position  to  determine  whether  in  these  cases  I  had  to  do  with 
simple  or  specific  pyorrhoea,  though  discharges  were  caught  from  • 
women  quite  competent  to  excite  gonorrhoea.  The  treatment 
which  I  usually  employ  in  these  cases  is  at  least  quite  safe.  The 
patient  being  kept  perfectly  at  rest  and  under  strict  regimen,  I 
order  the  following  to  be  injected  thrice  daily  : 

]5.  Acidi  tannici   3ss.  (2.0) 

Zinci  sulphatis   gr.  xv.  (1.0) 

Aquae  destillatoe   I'w.  (120.0) 

In  order  to  avoid  any  staining  of  the  clothes,  the  penis  should 
be  wrapped  in  linen  after  the  injection,  and  should  also  be  care- 
fully wiped  dry. 

Internally,  I  order,  at  the  same  time,  moderate  doses  of 
cubebs  or  balsam  of  copaiba.  On  two  occasions  I  have  seen  a 
gonorrhoea  so  treated  quickly  checked ;  not  unfrequently  this 
method  has  seemed  to  do  no  good  whatever,  but  I  have  never 
seen  it  do  any  harm. 

The  method  recommended  by  Debne}^  Ricord,  and  others,  of 
injecting  nitrate  of  silver  in  large  doses,  from  ten  to  fourteen 
grains  (0.6-0.9)  to  an  ounce  (30.0)  of  water,  is  employed  in  the 
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following  way  :  the  patient  having  previously  passed  water,  the 
penis  is  put  slightly  on  the  stretch,  and  the  injection  made ;  severe 
pain  very  quickly  follows,  and  spreads  along  the  spermatic  cords ; 
at  the  end  of  an  hour  the  pain  abates  ;  micturition  is  then  accom- 
plished with  difficulty,  and  there  escapes  at  the  same  time  a  white 
membrane,  resulting  from  the  cauterization,  and  at  the  end  of 
twenty-four  or  forty-eight  hours  the  pain  and  the  gonorrhoea 
should  both  have  disappeared.  Theoretically  this  method  is 
quite  satisfactory,  since  caustic  fluids,  such  as  nitrate  of  silver, 
often  quickly  produce  a  change  for  the  better  in  acute  and  recent 
inflammations  of  mucous  membranes.  But  this  plan  is  not  unfre- 
quently  followed  by  deep-seated,  phlegmonous  inflammation  of 
the  urethra,  severe  pain,  and  sanguineo-purulent  discharge, — in 
short,  by  all  the  signs  of  intense  urethritis  ;  if,  therefore,  we  can 
by  this  means  deprive  gonorrhoea  of  its  specific  character,  yet  we 
substitute  generally  a  more  troublesome  and  dangerous  malady 
than  that  which  we  had  to  treat.  We  must  bear  in  mind,  further, 
the  practical  rule  that  different  mucous  membranes  resist  the 
nitrate  of  silver  in  very  different  degrees ;  whilst  the  mucous 
membrane  of  the  mouth,  throat,  nose,  larynx,  and  female  geni- 
tals, and  the  conjunctiva,  especially  when  severely  affected  with 
gonorrhoea,  will  bear  even  concentrated  solutions  of  nitrate  of 
silver  quite  well,  the  urethra  and  the  mu"cous  membrane  of  the 
bladder,  especially,  are  very  sensitive  to  its  influence ;  I  there- 
fore regard  this  plan  as  a  dangerous  one,  and  consequently  con- 
sider several  repeated  injections  of  this  sort,  or  cauterization 
with  Lallemand's  porte-caustique,  as  still  less  advisable. 

At  the  very  commencement  of  an  attack  of  gonorrhoea  I  have 
seen  very  good  results  follow  the  use  of  cold,  in  the  form  of  cold 
applications  around  the  penis,  or,  more  particularly,  in  the  form 
of  injections  with  cold,  or  ice-cold  water,  every  two  or  three  hours. 
I  have  also  often  succeeded  in  allajing  the  scalding  daring  mic- 
turition by  instructing  the  patient  to  pass  his  urine  while  his 
penis  was  under  cold  water. 

Each  year  I  become  more  convinced  that  under  a  moderately 

strict  regimen  gonorrliCBa  yields  more  readily  than  if  one  is  too 

lenient  on  this  point :  milk,  mucilaginous  drinks,  or  broths,  fruit 

which  has  been  cooked,  greens,  a  small  quantity  of  white  meat, 
VOL.  vm.— 49 
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bread,  potatoes,  also  in  small  quantity,  form  the  most  appropri- 
ate nourishment,  especially  during  tlie  first  fortnight.  Subse- 
quently we  may  allow  more  substantial  and  more  animal  food. 
Coffee,  tea,  beer,  beverages  containing  carbonic  acid,  Seltzer- 
water,  champagne,  and,  among  vegetables,  asparagus,  especially, 
are  to  be  avoided.  At  a  later  stage  wine,  and  especially  good 
red  wine,  in  small  quantities,  may  be  allowed,  but  sparkling 
wines  are  to  be  avoided  ;  in  addition,  the  bowels  must  be  care- 
fully kept  open,  partly  by  fruit  and  vegetables,  partly  by  clys- 
mata,  mild  electuaries,  cold  infusion  of  senna,  or  compound 
liquorice  powder,  composed  of  sulphur,  senna  leaves,  sugar, 
anise,  and  liquorice-root,  the  three  latter  being  added  to  improve 
the  taste,  while  saline  purgatives  are  never  to  be  administered 
in  gonorrhoea.  The  most  complete  rest,  especially  in  the  recum- 
bent posture,  as  little  movement  as  possible,  and  the  use  of  a 
properly  litting  suspensorium,  which  does  not  exercise  any  com- 
pression, and  especially  not  posteriorly,  are  greatly  to  be  recom- 
mended. For  the  painful  nocturnal  erections  and  emissions  I 
usually  order  two  or  three  of  the  following  pills,,  to  be  taken  in 
the  evening : 

Camphorce, 

Lupulini   Msr.  xxx.-xlv.  (2.0-3.0) 

'^^•^  •■'  '"FST-RIOII^„;a   gr  ivss.(0.8) 

I  r  . /■,  ;  Ext.  ■glycyrrhizac.  q.  s. 

u.  f.  pil.  XXX. 

Bromide  of  potassium,  also,  in  doses  of  from  eight  to  fifteen 
grains  (0.5-1.0),  taken  at  bedtime,  gives  many  patients  a  better 
night's  rest.  For  any  of  the  other  painful  sensations  complained 
of,  the  extract  or  tincture  of  cannabis  indica  or  of  belladonna,  or 
small  doses  of  opium,  may  be  ordered  with  advantage.  The  most 
important  internal  remedies  we  possess  for  the  treatment  of 
gonorrhoea  are  cubebs  and  balsam  of  copaiba. 

Cubebs  is,  comparatively  speaking,  much  milder  in  its  action 
and  is  better  borne  by  the  stomach,  but  is  decidedly  inferior  to 
the  balsam  of  copaiba  in  curative  power.  As  is  well  known,  it 
contains  cubebine,  oil  of  cubebs,  resin,  and  extractive  matters;  the 
two  former,  prepared  separately,  and  also  the  ethereo-alcoholic 
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extract,  liave  been  tried  in  gonorrlioRa,  but  according  to  Clarus ' 
are  not  specially  efficacious.  I  have  myself  always  used  cubebs 
in  powder,  and  at  a  very  early  stage,  beginning  with  small  doses 
of  thirty  grains  (2.0)  thrice  daily  in  half  a  glass  of  eau  sucree,  in- 
creasing the  dose  daUy  by  thirty  grains  (2.0)  till  the  patient  takes 
two  (8.0)  or  even  three  drachms  (12.0)  three  times  a  day.  It  is 
only  in  exceptional  cases  that  any  eruption  on  the  skin  or  irrita- 
tion of  the  stomach  and  intestines  occurs  ;  the  drug  should  then 
be  discontinued,  and  also  if  no  improvement  follows  after  the 
larger  doses  have  been  given  for  eight  or  ten  days.  The  urine  of 
such  patients  has  a  peculiar  odor,  and  the  same  may  be  detected 
in  the  breath  ;  the  odorous  substance  is  unknown,  and  it  has  also 
never  been  shown  whether  it  or  some  other  substance  is  the  effec- 
tive agent  in  the  cubebs  ;  this  much  only  is  certain,  that  both 
cubebs  and  balsam  of  copaiba  act  by  virtue  of  some  peculiar  sub- 
stances which  are  either  formed  solely  in  the  organism,  or  are 
only  modified,  pass  out  with  the  urine,  and  impart  to  it  a  cura- 
tive power  on  the  specifically  inflamed  urethra.  Ricord  also 
recommends  the  combination  of  cubebs  in  the  doses  above  given, 
with  alum  in  powder  in  doses  of  from  twenty  to  thirty  grains 
(1.25-2.0)  thrice  daily  in  moist  wafers,  a  draught  of  water  being 
taken  afterwards. 

The  balsam  of  copaiba  is  obviously  the  most  important  of  all 
the  remedies  administered  internally — one  might  call  it  a  specific 
for  ordinary  gonorrhoea — but  it  is  not  well  borne  by  the  stomach 
and  intestinal  canal,  and,  if  continued  for  a  long  time  in  large 
doses,  is  liable  to  excite  symptoms  of  cardialgia,  and,  at  first, 
severe  purging.  If  this  is  only  slight,  without  any  special  dis- 
turbances of  the  system  generally,  its  influence  is  beneficial  rather 
than  otherwise.  I  have  never  found  that  the  balsam  of  copaiba 
has  had  the  influence  on  the  brain  attributed  to  it  by  Ricord, — 
that  is,  of  producing  a  state  of  congestion  only  passing  off  on  the 
discontinuance  of  the  remedy;  but  I  have  repeatedly  met  with 
the  peculiar  eruption,  which  is  sometimes  of  a  roseolous  charac- 
ter and  sometimes  greatly  resembles  measles,  or  is  more  like 
urticaria  or  lichen  urticans.   It  is  accompanied  by  severe  itching, 
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is  situated  chiefly  in  the  neighborhood  of  the  joints  and  on  the 
extensor  surfaces,  sometimes  on  the  neck,  and  disappears  in  a 
few  days  if  the  remedy  is  discontinued.  That  even  distinguished 
dermatologists  should  confound  this  eruption  with  roseola  syphi- 
litica is  certainly  a  wilful,  I  might  say,  a  malevolent  mistake. 
The  balsam  of  copaiba  also  imparts  a  peculiar  odor  and  a  special 
curative  power  to  the  urine.  When  applied  locally  to  the  ure- 
thra, it  irritates  and  makes  matters  worse.  Pereira  states  that  he 
employed  the  ethereal  oil  in  doses  of  from  ten  to  twenty  drops  in 
gonorrhoea  with  good  results. 

On  account  of  its  unpleasant  taste  and  disagreeable  odor,  the 
balsam  of  copaiba  has  been  administered  in  very  various  ways. 
Many  medical  men,  regardless  of  improving  the  taste,  order  it  in 
doses  of  from  twenty  to  forty  drops  or  more  thrice  daily  in  a 
solution  of  sugar.  The  best  way  of  disguising  the  taste  is,  un- 
doubtedly, to  use  gelatine  capsules ;  these,  however,  are  much  too 
dear  for  hospital  and  any  but  well-to-do  patients ;  of  the  well- 
known  Mothe's  capsules,  I  administer  from  two  to  six  or  more 
thrice  daily.  Each  capsule  contains  about  four  and  a  half  grains 
(0.3)  of  the  balsam ;  they  are  made  up  with  gelatine  or  gluten.  It 
would  certainly  be  very  desirable  in  practice  to  have  capsules  so 
constructed  that  one  could  pour  ten  or  fifteen  drops  into  one  of 
them,  close  it  with  a  cover  of  gelatine,  and  then  let  it  be  swal- 
lowed, such,  for  instance,  as  I  saw  in  Paris,  which  one  could  buy 
in  the  form  of  small  boxes  consisting  of  two  shell-like  portions  ; 
the  capsules  are  quickly  dissolved  in  the  stomach,  and  the 
copaiba  is  absorbed.  For  hospital  practice,  I  have  prescribed  a 
very  simple  formula,  in  which  the  taste  of  the  copaiba  is  fairly 
disguised,  and  which  is  well  adapted  for  private  use  among  poor 
patients  ;  it  is  as  follows : 

1^.  Copaibre   3i.-ij.  (4.0-8.0) 

Extracti  glycyrrhiziE . .  3  ij.-iv.  (8.0-16.0) 
AquaJ  destillatse   5  vi.  (180.0) 

Of  this  mixture  the  patient  takes  from  three  to  six  table- 
spoonfuls  or  more  daily.  We  may  also  order  the  daily  dose  in 
a  mixture  specially  prescribed,  beginning  with  a  dose  of  half  a 
drachm  (2.0)  daily,  and  increasing  it  to  two  drachms  (8.0)  daily. 
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If  the  copaiba  purges  severely  or  causes  indigestion,  a  grain 
(0.06)  of  extract  of  opium  may  be  added.  At  first,  I  made  the 
balsam  into  an  emulsion  with  powdered  gum  or  mucilage  before 
mixing  it  with  the  water  and  the  liquorice,  but  I  have  since  found 
that  the  latter  alone  forms  an  excellent  mixture.  Another  plan 
which  can  be  recommended  is  that  suggested  by  Simon,  in  which 
half  an  ounce  (16.0)  of  the  balsam  of  copaiba  is  mixed  with  half  a 
drachm  (2.0)  of  tincture  of  orange-peel,  and  from  twenty  to  thirty 
drops  of  the  mixture  given  thrice  daily  in  a  glass  of  Madeira 
or  gin.  Many  attempts  have  also  been  made  to  make  the  balsam 
semi-solid  by  the  addition  of  magnesia,  and  then  to  form  a 
capsule  with  a  thin  layer  of  gum  ;  this  is  the  composition  of  the 
so-called  Raquin's  capsules,  which  I  used  a  good  deal  in  my 
practice  in  Paris  and  wdth  a  good  result,  in  doses  of  from  four  to 
eight  thrice  daily.  Of  great  repute  in  France  and  Germany  is 
also  the  well-known  Chopart's  mixture,  which  has  the  following 
composition :  L 1 1: 0  S  <5c  W  F.  <n'-  R  f  0 1 N  Q 

5.  Copaibse, 

Syrupi  tolutani,  -  " ^'^^  o  v  w  i    1  / 

Aquae  menthfe  piperitre, 

Alcoholis  aa  i  i.  (30.0) 

Spiritus  setheris  nitrosi   3  ss.  (2.0) 

A  tablespoonful  to  be  taken  two,  four,  and  six  time.s  daily. 

In  this  form,  however,  the  balsam  is  much  more  unpleasant 
to  take  than  in  the  formula  which  I  have  recommended. 

Balsam  of  copaiba  has  also  been  ordered  in  various  ways  in 
the  form  of  electuaries,  which  have  this  advantage,  that  one  can 
prescribe  them  in  a  cheap  form  and  let  them  be  taken  enclosed 
in  wafers ;  it  is  also  well,  however,  at  the  same  time  to  add  a 
small  quantity  of  an  ethereal  oil,  especially  oil  of  mint  which  will 
mask  the  disagreeable  odor,  especially  when  eructation  occurs. 
Balsam  of  copaiba  and  cubebs  may  be  ordered  together  in  pills 
or  electuaries,  and  this  combination  is  to  be  specially  recom- 
mended if  cubebs  alone  is  not  efficient,  and  copaiba  alone  in 
large  doses  is  not  borne.  Trials  with  the  individual  constituents 
of  copaiba  have  not  been  attended  with  any  satisfactory  results, 
neither  has  the  use  of  matico.  In  obstinate  cases,  if  copaiba  is 
not  borne,  it  is  much  more  useful  to  order  alum  or  tannin  inter- 
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nally  in  increasing  doses,  amounting  at  last  to  large  doses  of  as 
much  as  half  a  drachm  (2, 0)  or  more  daily. 

As  in  inflammatory  affections  of  the  eye  the  acute  inflamma- 
tory element  must  subside  considerably  before  we  can  have  re- 
course to  the  undoubtedly  useful  local  application  of  collyria ; 
so  also  in  gonorrhoea  of  the  urethra,  under  similar  circumstances, 
the  use  of  injections  is  of  manifold  service ;  one  might  say  they 
are  indispensable.  The  india-rubber  syringes  employed  must  be 
quite  air-tight,  the  injection  should  be  made  slowly,  and  we 
must  begin  with  small  quantities.  It  is  well  to  give  an  injection 
of  water  for  cleansing  purposes  merely  before  using  a  medicated 
one;  the  latter  should  gradually  be  left  in  longer  and  longer, 
from  a  quarter  of  a  minute  to  several  minutes,  the  opening 
of  the  urethra  being  closed.  Injections  which  are  made  slowly 
penetrate  more  effectually  and  more  deeply  than  those  which  are 
made  quickly.  The  injections  should  at  first  be  unfrequent,  but 
should  gradually  be  increased  till  they  number  from  three  to  six 
in  the  day. 

It  has  already  been  mentioned  that  of  late  I  have  found  cold- 
water  injections  of  great  service  in  the  early  stage  of  gonorrhoea, 
from  four  to  six  being  given  in  the  day,  and  I  have  never  seen 
any  of  the  ill-results  follow  their  use,  of  which  many  practition- 
ers have  been  afraid. 

So  soon  as  the  gonorrhoea  ceases  to  be  attended  hy  pain  and 
severe  scalding,  I  order  injections  of  tannin,  which  is  better 
borne  by  the  urethra  than  any  other  astringent  in  gradually 
increasing  doses  of  from  four  to  fifteen  grains  (0.3-1.0),  or  even 
thirty  grains  (2.0)  in  an  ounce  (30.0)  of  water,  at  first  only  every 
evening,  and  subsequently  morning  and  evening,  the  injection  be- 
ing most  suitably  made  with  a  syringe  of  hard  rubber,  or,  in  the 
absence  of  one  of  these,  with  a  blunt-pointed  glass  syringe.  The 
tannin  is  not  completely  dissolved,  even  if  the  solution  is  made 
with  hot  water  ;  but  it  is  quite  probable  that  its  eflicacy  depends 
on  the  fact  that  the  tannin  remains  in  direct  contact  with  the  dis- 
eased mucous  membrane ;  the  burning  sensation  caused  by  the 
concentrated  mixture  is  but  transitory  and  soon  passes  off.  If 
the  remedy  does  not  act  quickly,  as  sometimes  happens  in  old 
and  neglected  cases,  I  add  from  two  to  four  grains  (0.12-0.3)  of 
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sulphate  of  zinc  to  the  ounce  (30.0).  Eicord  recommends  a  com- 
bination of  sulphate  of  zinc  with  acetate  of  lead  in  the  following 
form : 


If  the  urethra  is  very  sensitive  I  add  from  one  to  four  grains 
(0.1-0.3)  of  extract  of  opium  to  the  injection.  Zeissl  recommends 
an  injection  of  fifteen  grains  (1.0)  of  alum  with  four  grains  (0.25) 
of  sulphate  of  zinc  in  four  ounces  of  water.  He  frequently  sub- 
stitutes acetate  of  zinc  in  somewhat  larger  doses  for  the  sulphate. 
We  may  also  vary  the  mode  of  using  the  astringents  from  time 
to  time. 

It  is  only  in  very  intractable  cases  of  gleet  which  resist  the 
tannin  and  zinc  that  I  use  the  nitrate  of  silver,  and  then  in  in- 
creasing doses  of  from  one  to  two  grains  (0.06-0.12)  to  the  ou^ice 
(30.0)  of  water,  which  generally  excites  a  burning  sensation.  If 
the  discharge  is  more  copious  and  more  purulent  subsequently, 
it  is  well  to  desist  for  a  few  days,  and  it  is  not  by  any  means  rare 
for  the  gonorrhoea  to  disappear  then  entirely.  In  obstinate  cases 
I  have  now  and  then  derived  great  benefit  from  the  use  of  a  solu- 
tion of  corrosive  sublimate  employed  cautiously  in  small  doses 
of  from  half  a  grain  to  a  grain  (0.03-0.06)  in  six  ounces  (180.0)  of 
water. 

If  gonorrhoea  resists  all  these  remedies,  there  are  still  certain 
other  injections  which  have  been  employed  empiricallj'',  and 
which  we  will  mention;  and,  on  the  other  hand,  we  must  not 
neglect  to  make  a  careful  exploration  in  order  to  ascertain 
whether  a  commencing  stricture  is  not  the  cause  of  the  intracta- 
bility ;  if  so,  dilatation  with  a  sufficiently  soft  wax  bougie  is  the 
best  plan  to  be  adopted  ;  of  this  we  shall  speak  later  when  deal- 
ing with  strictures  of  the  urethra. 

Of  the  empirical  injections,  we  must  specially  mention  that 
of  port  wine  diluted,  recommended  by  Simon.  Ricord  recom- 
mends diluted  aromatic  wine,  also  a  solution  of  forty-five  grains 
(3.0)  of  tannin  and  alum  in  three  ounces  (90.0)  of  rose  water  and 
the  same  quantity  of  Roussillon  wine.  Various  solutions  of  cop- 


9.  Zinci  sulphatis, 
Plumbi  acetatis 
Aqute  rosce  


aa  gr.  XX.  (1.25) 
|vi.  (180.0) 
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per  and  iron  have  been  recommended,  but  they  are  not  of  any 
special  benefit. 

If  the  patient  has  already  used  various  kinds  of  injections 
without  avail,  we  often  succeed  best  by  abstaining  from  their 
employment,  or,  at  the  most,  merely  ordering  an  injection  of 
cold  water  once  daily,  advising  the  patient  not  to  squeeze  the 
penis  or  draw  it  forwards,  recommending  hip-,  river-,  or  sea-baths, 
and  administering  balsams,  astringents,  or  tonics  internally. 
After  an  interval,  balsam  of  copaiba  will  often  be  found  of  ser- 
vice again,  but  should  it  not  be  well  borne,  I  prescribe  one  or 
two  pints  of  tar- water  with  from  an  ounce  to  four  ounces  (30.0- 
120.0)  of  syrup  of  tolu  in  the  course  of  the  day,  or  order  the  latter 
with  a  decoction  of  uva  ursi  of  the  strength  of  two  drachms  (8.0) 
to  sixteen  ounces  (500.0)  of  water.  The  decoctum  turionum  pini 
has  obtained  celebrity  as  a  drink.  Finally,  if  we  have  to  do  with 
feeble  or  scrofulous  individuals,  or  those  whose  constitutions 
have  been  enfeebled  by  excesses,  the  best  treatment  often  con- 
sists in  substantial,  tonic  food,  especially  meat,  with  good  racy 
wines.  Burgundy,  port,  or  Madeira,  change  of  air,  residence 
among  the  Alps  or  at  the  sea- side,  and,  lastly,  the  internal  ad- 
ministration of  quinine  and  preparations  of  iron  in  the  form  of 
two  or  three  pills  thrice  daily,  each  pill  containing  one  grain 
(0.06)  of  quinine  and  the  same  quantity  of  the  lactate  of  iron 
with  extract  of  gentian.  The  following  formula  of  Ricord's  is 
very  worthy  of  notice  : 

V,.  Syi-upi  tolutani   Ixvi.  (500.0) 

Ferri  citratis   3  ij.-iij-  (8.0-12.0) 

A  tablespoonful  to  be  taken  four  times  a  day  in  a  glass  of  tar-water. 

Cod-liver  oil,  sulphur-baths,  and  salt-baths  may  be  of  service 
under  certain  circumstances.  In  short,  the  practitioner  in  these 
cases  does  not  so  much  adhere  to  a  methodical  line  of  treatment 
as  devote  careful  attention  to  thoroughly  investigated  local  and 
general  indications.  In  several  cases  of  late  years  I  have  met 
with  very  good  results  from  sea-bathing  in  intractable  gleet  not 
dependent  on  stricture. 

We  have  previously  mentioned  a  number  of  troublesome  in- 
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flammatory  complications,  which  require  special  modes  of  treat- 
ment. 

When  the  penis  is  curved  and  in  a  state  of  spastic  erection, 
chordee,  the  pills  of  camphor,  lupulin,  and  extract  of  opium, 
previously  mentioned,  are  very  serviceable,  also  clysmata  of 
camphor  and  opium,  about  four  ounces  (120.0)  of  camphor  emul- 
sion, containing  0.36  gr.,  with  twenty  drops  of  laudanum  for  a 
clysma,  or  a  hypodermic  injection  of  morphia ;  also,  if  the  per- 
sistent use  of  cold  locally  is  of  no  service,  general,  long-contin- 
ued, lukewarm  baths  may  be  tried ;  the  forcible  rupture  of  the 
bow-like  curvature,  however,  is  an  utterly  objectionable  plan. 
If  the  patient  has  already  tried  it,  as  is  not  unfrequently  the 
case  in  France,  hemorrhage  from  the  urethra  is  easily  produced, 
and  may  require  the  application  of  cold,  or  of  pressure  by  means 
of  a  gum-elastic  catheter  introduced  into  the  urethra. 

The  medical  man  cannot  be  too  careful  as  to  the  treatment  of 
dysuria,  or  retention,  if  it  exists  ;  he  cannot  use  the  catheter  too 
early.  A  copious  supply  of  mucilaginous  drinks,  emulsions  of 
lactucarium  and  opium,  repeated  and  long-continued  lukewarm 
baths  are  to  be  most  strongly  recommended,  and  the  patient 
must  be  advised  as  to  the  need  of  considerable  patience.  If 
these  means  are  not  successful,  we  must  introduce  a  gum-elastic 
catheter,  one  of  Lasserre's  by  preference,  with  extreme  care  and 
gentleness.  If  we  cannot  reach  the  bladder  without  using  force, 
we  must  then  try  soft  wax  bougies,  and  the  attempt  is  often  fol- 
lowed by  the  flow  of  urine  being  renewed  ;  as  a  last  resource,  the 
bladder  may  be  punctured. 

Treatment  of  Chronic  Pyorrhcea. 

The  treatment  of  chronic  pyorrhoea  is  a  matter  of  far  greater 
difficulty  and  importance,  and  the  reasons  for  this,  as  we  have 
already  pointed  out,  may  be  very  various.  We  ought  never  to 
take  such  a  case  in  hand  without  at  once  making  a  careful  exam- 
ination with  a  bougie ;  and  this  examination  should  be  repeated 
several  times  in  the  course  of  the  treatment ;  we  may  either  use  a 
soft  wax  bougie  of  sufficient  consistence,  or  an  elastic  conical  one, 
such  as  Lasserre's.  If,  on  introducing  a  bougie  of  moderate  size, 


778 


LEBERT. — DISEASES  OF  THE  URETHRA. 


pain  is  produced  at  a  particular  spot  in  the  pars  membranacea, 
we  may  suspect  the  existence  of  a  catarrhal  ulcer  or  follicular 
erosion,  but  can  only  be  certain  that  such  is  the  case  if  we  find 
mucus  or  pus,  though  it  may  be  in  but  slight  quantity,  in  the 
lluid  which  escapes  after  slowly  and  carefully  injecting  the  ure- 
thra with  pure  water.  The  microscope  may  reveal  the  presence 
of  debris  of  tissue,  as  well  as  of  mucus  and  epithelial  cells,  and 
leucocytes.  If  we  find  little  clots  of  blood  washed  away  by  each 
careful  injection,  they  would  suggest  the  presence  of  exuberant 
granulations,  which  may  spring  from  a  small  ulcer  or  from  local- 
ized outgrowths  from  the  mucous  membrane.  In  rare  cases  of 
croup  of  this  part  of  the  urethra,  according  to  Zeissl,  we  may 
wash  away  tubular  portions  of  membrane.  For  the  most  part, 
however,  these  ulcerations  and  granulations  only  give  rise  to  dis- 
charge during  the  first  few  months,  as  they  subsequently  cica- 
trize and  contract,  and  cause  stricture  of  the  urethra.  The  latter 
is  a  much  more  frequent  cause  of  protracted  gonorrhoea,  of  in- 
tractable gleet,  than  any  one  who  has  not  had  much  experience 
in  the  matter  would  imagine.  The  introduction  of  bougies  con- 
stitutes the  only  effective  treatment  in  such  cases.  If  we  find  an 
obstruction  in  the  deeper  part  of  the  urethra,  where  the  most 
troublesome  strictures  are  generally  situated,  which  one  cannot 
overcome  by  any  amount  of  perseverance,  we  shall  have  not  only 
discovered  the  seat  of  the  cause  of  the  gleet,  but  also  the  calibre 
of  the  bougie,  which  finally  passes  the  obstruction,  enables  us  to 
estimate  the  degree  of  constriction  present.  We  must  always 
avoid  forming  any  opinion  as  to  the  existence  or  non-existence  of 
a  stricture  from  the  merely  vague  statements  of  the  patient  as  to 
the  mode  in  which  the  stream  of  urine  passes. 

If,  on  examination,  we  find  evidence  of  the  existence  of  sim- 
ple ulcerations  or  granulations,  we  should  introduce  a  bougie 
daily,  and  leave  it  in  for  a  short  time,  and  then  inject  a  solution 
of  tannin,  or  zinc,  or  copper,  the  cuprum  aluminatum  {lapis  dlvi- 
nus)  being  the  most  suitable  form  of  the  latter,  in  the  proportion 
of  from  three  to  five  grains  (0-2-0.3)  to  three  ounces  (100.0)  of  dis- 
tilled water  or  rose-water.  Zeissl  also  recommends  an  injection  of 
from  six  to  eight  drops  of  the  solution  of  chloride  of  iron  to  three 
ounces  (100.0)  of  water,  and  also  emulsions  of  insoluble,  astringent 
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metals,  in  the  proportion  of  half  a  drachm  (2.0)  of  bismuth  or 
oxide  of  zinc  to  three  ounces  (100-0)  of  water,  and  well  shaken  up. 
Under  such  circumstances,  I  prefer  the  strong  solutions  of  tan- 
nin, previously  mentioned.  In  intractable  cases,  in  which  there 
are  probably  granulations,  Zeissl  also  recommends  the  introduc- 
tion of  a  bougie,  which  has  been  previously  dipped  in  a  solution 
of  gum  and  then  coated  with  powdered  bismuth.  He  advises 
a  similar  method  of  treatment,  also,  when  croupous  membranes 
are  formed,  and  he  injects  a  solution  of  from  one  and  a  half  to 
three  grains  (0.1-0.2)  of  chloride  of  zinc  in  four  ounces  (120.0)  of 
water.  All  the  astringent  injections  before  mentioned  may  be 
employed  one  after  the  other  in  such  cases.  Tannate  of  lead 
must  also  be  specially  mentioned.  It  is  formed  by  adding  fifteen 
grains  (1.0)  of  acetate  of  lead,  with  eight  grains  (0.5)  of  tannin, 
to  four  ounces  (120.0)  of  water.  As  in  using  injections  it  is 
difficult  to  avoid  leaving  more  or  less  conspicuous  stains  on  the 
linen,  it  is  well,  after  the  injection  and  after  the  penis  has  been 
properly  washed,  always  to  have  the  glans  and  anterior  part  of 
the  urethra  wrapped  in  a  piece  of  linen,  so  as  to  avoid  leaving 
any  such. 

Not  only  is  dilatation  the  sole  treatment  available  when  stric- 
ture is  at  the  foundation  of  the  continuance  of  the  chronic  dis- 
charge— and  we  must  here  avoid  being  misled  by  the  increased 
discharge  which  occurs  at  the  commencement  of  the  cure  by 
bougies — but  also,  without  any  stricture  being  present,  the  care- 
ful use  of  bougies  may  result  in  the  cure  of  gleet  when  injections 
have  utterly  failed.  We  shall  enter  into  detail  as  to  the  ques- 
tion of  dilatation  when  dealing  with  the  subject  of  stricture.  Of 
course,  while  the  discharge  continues  we  must  let  hygienic  meas- 
ures go  hand  in  hand  with  the  local  treatment.  Beer  and  bever- 
ages containing  carbonic  acid  must  be  especially  avoided,  and 
also  excesses  of  any  sort,  or  any  over- fatigue,  and  great  modera- 
tion as  to  sexual  intercourse  must  be  enjoined.  Warm  baths  are 
but  rarely  of  service ;  cold  hip-,  river-,  or  sea-baths  are  much  more 
beneficial.  Of  internal  remedies,  the  balsams,  capsules  of  copai- 
va,  etc.,  may  be  serviceable  at  different  times  ;  but  when  reme- 
dies have  to  be  continued  for  a  long  time,  I  prefer  the  astringents 
which  pass  off  by  the  urine,  alum  and  tannin,  which  certainly 
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deserve  more  notice  in  the  treatment  of  pyorrlioea,  and  are  well 
borne  for  a  long  time  in  comparatively  large  doses. 

Balanitis,  Balanopyorrhcea,  Balanopostheitis,  Catarrh  of  the  Glans 
and  Prepuce,  GoriorrhoBa  of  the  Glans. 

The  prepnce  is  already  predisposed  to  become  irritated  on 
account  of  the  frequency  with  which  it  is  covered  and  made 
dirty  by  the  secretions  of  the  sebaceous  glands  of  Tyson,  espe- 
cially when  the  requisite  attention  is  not  paid  to  cleanliness, 
which,  indeed,  is  very  difficult,  if  the  prepuce  is  narrow.  Gonor- 
rhoea of  the  glans  is  usually  rather  a  seborrhoeal  catarrh  of  the 
glans.  It  is  well  known  that  all  these  conditions  predispose  to 
the  occurrence  of  chancres  in  this  region.  It  is  quite  true  that  a 
purulent  balanitis  often  occurs  in  patients  affected  with  gonor- 
rhoea, but  it  is  exceptional  for  this  to  be  caused  solely  by 
virulent  gonorrhceal  secretions,  for  we  never  meet  with  balanitis 
attended  by  copious  secretion  and  following  on  gonorrhoea  in 
those  who  have  been  circumcised.  It  partakes  rather  of  the 
nature  of  a  simple  inflammation  set  up  through  the  gonorrhoeal 
discharge  from  the  urethra  getting  under  a  tight  foreskin. 

The  patients  complain  of  severe  itching,  even  burning,  in  the 
region  of  the  glans,  and  frequently  of  great  sexual  excitement. 
Externally,  the  prepuce  is  slightly  reddened  and  swollen,  some- 
times oedematous,  while  internally,  distinct  sero-purulent  dis- 
charge mixes  with  the  sebaceous  preputial  secretion.  Subse- 
quently, ulcerations  occur  here  also  not  unfrequently.  The  odor, 
which  naturally  is  very  disagreeable,  is  made  still  more  so  by 
the  inflammation,  and  a  spreading  lymphangitis  may  be  devel- 
oped. As  a  rule,  however,  the  secretion  of  pus  diminishes  by 
appropriate  treatment,  and  after  from  eight  to  fourteen  da}' s  a 
cure  follows.  In  rare  cases,  however,  adhesions  occur  between 
the  prepuce  and  glans,  and  in  one  case  of  the  sort  I  had  a  great 
deal  of  trouble  to  remedy  them  by  operation.  In  still  rarer 
cases,  I  have  seen  gangrene  of  the  prepuce  occur,  but  as  far  as 
my  experience  has  gone,  this  has  invariably  resulted  favorably. 

It  is  obvious  that  when  there  is  a  tight  foreskin,  there  may 
be  no  little  difficulty  experienced  in  discovering  Avhether  the 
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balanitis  is  of  a  simple  character  or  set  up  by  a  syphilitic  nicer. 
The  simple  erosion  may  be  distinguished  at  the  first  glance  from 
a  soft  or  hard  chancre,  but  if  any  doubt  remains,  inoculation  will 
settle  the  point ;  an  erosion  will  not  be  followed  by  any  result, 
while  a  chancre  will  produce  another  chancre.  If  the  prepuce  is 
a  very  tight  one,  avoid  circumcision  if  there  is  any  probability 
that  there  is  a  syphilitic  ulcer  present.  Dilatation  by  means  of  a 
sponge-tent,  changed  in  a  few  days  and  replaced  by  a  larger  one, 
is  the  most  convenient  means  of  getting  the  foreskin  back. 
In  simple  balanitis,  the  prognosis  is  very  favorable.  The 

Treatmmt     '--■f^O-CHn-J^CICAL  SOCIETY 

is  comparatively  simple.  Careful  and  repeated  cleansing,  and 
the  introduction  of  a  strip  of  linen  or  charpie  dipped  in  cold 
water  or  lead  lotion,  between  the  glans  and  the  prepuce,  suffices  in 
average  cases;  whilst,  if  the  secretion  is  more  abundant,  an  astrin- 
gent fluid  (a  solution  of  salts  of  lead  or  zinc,  alum,  tannin,  or 
nitrate  of  silver)  must  be  injected  four  or  five  times  daily  between 
the  glans  and  prepuce,  and  the  charpie  or  lint  placed  between 
the  glans  and  the  prepuce  should  be  dipped  in  the  same  solution. 
When  the  prepuce  is  tight,  we  combine  the  dilatation  by  means 
of  sponge-tents  with  the  use  of  astringents.  In  obstinate  cases, 
we  may  cauterize  the  whole  of  the  inner  surface  of  the  prepuce 
and  the  glans  with  a  stick  of  nitrate  of  silver,  or  with  a  con- 
centrated solution.  If  the  infiammation  is  severe  and  acute,  we 
wait  awhile  before  applying  astringents,  and  envelop  the  penis, 
laid  against  the  abdomen,  in  compresses  dipped  in  iced  water  and 
frequently  renewed.  If  the  disagreeable  odor  and  fetid  discharge 
indicate  that  gangrene  is  threatened  or  commencing,  we  must  not 
hesitate  to  slit  up  the  whole  prepuce.  Under  certain  circum- 
stances also,  if  the  glans  is  still  constricted  in  spite  of  slitting 
up  the  prepuce,  circumcision  may  be  necessary.  Paraphymosis 
should  be  reduced  at  once,  and  if  this  cannot  be  done  without 
operation,  we  must  pass  a  director  from  before  backward  be- 
neath the  constriction  and  then  divide  the  latter,  which  can 
generally  be  accomplished  without  difficulty. 
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Inflammation  of  Lymphatics  and  Lymphatic  Glands  in  Conse- 
quence of  Gonorrhoea. 

All  the  secondary  consequences  of  gonorrhoea,  result  more  or 
less  from  extension  of  the  inflammation,  and  when  such  cannot 
be  demonstrated,  the  etiological  connection  between  the  gonor- 
rhoea and  the  disease  in  some  distant  part  is  often  doubtful. 

Intlaramation  of  the  lymphatics  to  a  slight  extent  is  a  very 
common  occurrence  in  pyorrhoea.  More  rarely  we  meet  with 
lymphangitis,  properly  so-called,  in  the  form  of  painful  swell- 
ing and  red  streaks  in  the  course  of  the  lymphatics,  which  on 
the  dorsum  of  the  penis  follow  the  blood-vessels ;  parts  so 
affected  are  very  painful  on  pressure,  on  movement,  and  during 
erection.  As  a  rule,  these  symptoms  disappear  in  from  eight  to 
ten  days,  or  somewhat  later.  The  lymphangitis  may,  however, 
extend  as  far  as  the  inguinal  glands,  which  then  become  swollen 
and  painful;  but  only  extremely  rarely,  in  scrofulous  or  tuber- 
cular subjects,  or  in  others  whose  constitutions  have  become  very 
much  enfeebled,  does  suppuration  occur. 

In  a  few  cases,  some  weeks  or  months  after  an  attack  of 
gonorrhoea,  I  have  observed  a  number  of  enlarged  lymphatic 
glands  in  the  inguinal  region  on  one  or  both  sides,  in  the  form  of 
small,  painless,  movable  glandular  tumors  of  the  size  of  beans, 
which  have  gradually  disappeared.  I  have  never  seen  tubercular 
degeneration  take  place ;  the  enlargement  of  the  glands  invari- 
ably disappears  after  some  time.  The  observation  of  such  glan- 
dular swellings  very  probably  gave  rise  in  former  times  to  the 
extravagant  notion  of  there  being  a  gonorrlioeal  scrofula. 

The  ordinary  forms  of  gonorrhoeal  lymphangitis  yield  to  rest 
and  cold  applications,  and  the  swelling  of  the  lymphatic  glands 
mostly  disappears  spontaneously;  in  the  intractable  cases  of  en- 
largement of  the  lymphatic  glands  I  have  seen  good  results  fol- 
low methodical  treatment  with  iodide  of  potassium.  I  prescribe 
it  in  the  form  of  pills,  each  containing  a  grain  and  a  half  (a  deci- 
gramme), with  a  sufficiency  of  liquorice,  and  I  order  from  one  to 
three  or  four  (the  dose  being  increased  by  degrees),  to  be  taken 
thrice  daily. 
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Iiifliimiiiation  of  the  Submucous  Connective  Tissue  and  of  the 

Periurethral  Glands. 

We  have  already  seen  in  how  many  ways  inllammation  of  the 
mucous  membrane  may  extend  to  the  submucous  tissue  and 
possibly  suppuration  ensue.  It  is  obvious  that  such  collections 
of  pus  must  be  opened  early.  The  same  also  applies  to  sup- 
purative inllammation  of  Cowper's  orMeny's  glands.  The  ducts 
of  these  glands  are  first  of  all  aifected  by  inllammation  in  the 
bulbous  and  membranous  portions  of  the  urethra.  The  inflam- 
mation then  extends  to  the  parenchyma  of  the  glands  and  the 
surrounding  connective  tissue,  and  a  lobulated  or  uniform  cir- 
cumscribed tumor  makes  its  appearance  in  the  perineum  between 
the  anus  and  the  scrotum;  it  is  painful,  renders  it  difficult  for  the 
patient  to  sit  down,  excites  dysuria  owing  to  pressure  on  the 
urethra,  and  causes  pain  on  defecation.  When  the  disease  has 
attained  this  degree  of  severity,  suppuration  usually  occurs,  and 
it  is  of  the  greatest  importance  to  provide  a  free  outlet  for  the 
pus  by  incision,  as,  otherwise,  the  abscesses  may  easily  burst 
into  the  urethra  and  infiltration  of  urine  occur,  and  even  be 
followed  by  symptoms  of  pyaemia.  Few  of  the  secondary  conse- 
quences of  gonorrhoea  require  such  prompt  surgical  interference, 
while  delay  may  entail  most  unpleasant  results.  We  must  also 
take  care  that  an  opening  which  has  been  made  early  enough  is 
kept  open  as  long  as  suppuration  lasts.  In  the  slighter  cases, 
rest,  the  application  of  cold,  and  the  use  of  sedatives  suffice  to 
effect  a  cure. 

Induration  of  the  corpora  cavernosa  is  fortunately  rare,  but 
is  an  extremely  troublesome  complication ;  it  is  not  painful  per 
se,  but  may  be  attended  by  ill-consequences,  owing  to  the  fact 
that  a  portion  of  their  cavernous  structure  may  become  filled  up 
with  indurated  cell  and  cicatricial  tissue,  in  consequence  of  whicli 
tile  blood  required  to  produce  erection  cannot  gain  entrance  to 
this  part,  so  that  the  penis  does  not  become  straight,  but,  ac- 
cording to  the  seat  of  the  partial  induration,  the  glans  is  curved 
upwards  or  downwards  when  erection  occurs,  while  if  the  whole 
circumference  of  the  upper  part  of  the  corpora  cavernosa  be  in  a 
state  of  induration,  the  penis  is  only  capable  of  erection  at  its 
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lower  part,  and  the  upper  j)art  liangs  down  quite  flaccid.  It  will 
be  easily  understood  that,  under  these  circumstances,  incapacity 
to  effect  intercourse  may  result.  I  have  never  myself,  however, 
observed  such  a  condition,  but  it  has  been  several  times  de- 
scribed, and  especially  by  Ricord.  According  to  the  latter,  in 
such  cases,  while  the  posterior  part  of  the  penis  is  fully  capable 
of  erection,  the  anterior  portion  of  the  glans  liangs  down  flaccid 
and  like  a  flail ;  and  it  is  difficult  in  such  cases  to  decide  whether 
the  absurd  plan  of  rupturing  the  curve  was  not  the  cause  of  the 
permanent  induration  of  the  corpus  cavernosum. 


Inflammation  of  the  Prostate,  Prostatitis,  and  Swelling  of  the 
Prostate  in  Consequence  of  GonorrhoBa. 

The  ducts  of  the  prostate  become  affected  by  the  gonorrlicBal 
secretion,  and  either  a  slight  attack  of  catarrh  is  set  up  in  them, 
or  the  inflammation  spreads  to  the  substance  of  the  gland  and 
its  connective-tissue  elements ;  when  the  latter  occurs,  suppura- 
tion often  follows. 

Catarrh  of  the  Prostate. — When  the  discharge  is  of  a  simple, 
sero-mucous  character,  a  tenacious,  clear  fluid  of  a  light  j^ellow 
color  is  effused  several  times  daily  into  the  urethra,  and  leaves 
yellowish  stains  on  the  linen.  Zeissl  calls  attention  to  the  fact 
that  in  these  patients,  at  the  end  of  micturition,  urine  always 
trickles  drop  by  drop,  and  that  the  lips  of  the  urethra  subse- 
quently are  never  so  dry  as  is  the  case  in  a  healthy  individual. 
Pressure  of  any  sort  on  the  prostate,  even  that  occurring  during 
defecation,  causes  a  momentary  expulsion  of  this  fluid.  In  its 
simplest  form  this  catarrh  of  the  prostate  forms  a  urethral  ca- 
tarrh which  is  often  very  intractable,  especially  if  the  patient's 
mode  of  life  be  unsuitable.  Hemorrhoidal  enlargement  of  the 
veins  in  the  neighborhood  of  the  prostate  and  anus  renders  the 
condition  more  intractable.  Owing  to  very  urgent  desire  to  pass 
water,  or  to  the  introduction  of  instruments,  hemorrhage  may  oc- 
cur. At  a  later  period,  the  secretion  in  the  ducts  may  become 
inspissated,  concretions  may  form,  and  so  cause  swelling  of  the 
prostate,  which,  if  long  continued,  may  lead  to  hypertrophy— a 
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starting-point  by  no  means  unfrequently  of  senile  liypertrophy 
of  the  prostate.  The  catarrh  may  also  easily  spread  from  the 
ducts  to  the  neck  of  the  bladder.  If  this  catarrh  is  complicated 
with  stricture  of  the  urethra,  pseudo-intermittent  feverish  parox- 
ysms, which  Zeissl  associates  with  the  thrombosis,  phlebitis,  and 
periphlebitis  of  the  plexus  urethrse  et  vesicse  venosus  described 
by  Yirchow,  may  occur  from  time  to  time. 

Suppurative  Prostatitis^  in  contrast  to  the  form  just  described, 
is  an  acute  disease,  and  severe  throughout  its  whole  course. 
Painful  swelling  of  the  prostate  rapidly  occurs,  whilst  the  gonor- 
rhoea ceases  for  a  time.  A  constant  sense  of  pressure,  often  in- 
creasing to  pain,  a  tumor  which  may  be  felt  from  the  rectum,  or 
even  in  the  perineum,  considerable  dysuria,  the  impossibility  of 
sitting,  and  the  necessity  of  lying  with  the  legs  outstretched, 
characterize  this  painful  affection.  Defecation  becomes  so  ago- 
nizing that  the  patient  wilfully  abstains  from  relieving  the  bowels. 
The  dysuria  may  increase  to  absolute  retention.  At  the  same 
time  a  state  of  fever,  which  is  often  ushered  in  by  a  rigor,  ia 
developed,  and  in  many  patients  is  not  by  any  means  inconsider- 
able. After  these  severe  symptoms  have  lasted  three  or  four,  or 
even  six  or  eight  days,  a  considerable  discharge  not  unfrequently 
takes  place  suddenly,  owing  to  the  abscess  or  abscesses  in  the 
prostate  having  opened  into  the  urethra.  Occasionally  the  prac- 
titioner may  open  such  an  abscess  involuntarily  while  passing 
a  catheter  to  relieve  an  attack  of  retention.  All  dysuria  nat- 
urally disappears  with  the  bursting  of  the  abscess ;  the  urine 
still  contains  pus  for  a  time  and  then  returns  to  a  normal  state. 
If  other  abscesses  form,  the  disease  may  become  protracted,  but 
will  be  less  severe  than  at  first.  More  rarely,  an  abscess  depend- 
ent on  periprostatitis  set  up  by  gonorrhoea  may  burst  exter- 
nally in  the  perineum,  and  may  be  unattended  by  the  ill  conse- 
quences which  otherwise  result.  It  is  remarkable  that  under 
these  circumstances,  though  pus  escapes  freely  into  the  urethra, 
yet  usually  no  infiltration  of  urine  results  from  the  establish- 
ment of  the  discharge.  It  is  rare  for  an  abscess  to  open  into  the 
rectum,  and  is  a  much  more  troublesome  occurrence  ;  an  abscess 
may  burst  very  exceptionally  into  the  urethra  and  into  the  rec- 
tum at  the  same  time,  and  then,  of  course,  owing  to  the  more 
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extensive  disturbance  which  occurs,  a  urethro-rectal  fistula,  or 
even  infiltration  of  urine,  may  result. 

Prognosis. 

The  prognosis  in  the  sero-mucous  form  of  catarrh  of  the  pros- 
tate is  not  by  any  means  unfavorable  as  to  the  severity  of  the 
symptoms,  but  the  question  of  duration  is  more  doubtful,  for 
the  disease  may  last  a  very  long  time.  Abscess  of  the  prostate 
runs  an  acute  course,  but  generally  ends  in  recoverj^  If  a  rigor 
occurs  at  the  commencement,  it  generally  indicates  suppuration. 
The  bursting  generally  gives  relief,  and  is  soon  followed  by 
recovery  ;  and  if,  in  consequence  of  rather  extensive  suppura- 
tion, a  considerable  portion  of  the  tissue  of  the  prostate  is  some- 
times destroyed,  this  is  not  attended  by  any  very  ill  result, 
while  the  swelling  of  the  prostate  which  remains  after  the 
slighter,  transitory  catarrh  of  the  prostate  is  not  only  intract- 
able, but,  if  not  relieved,  is  very  liable  to  be  followed  later  in  life 
by  troublesome  permanent  enlargement  of  the  prostate  and  its 
consequences.  The  more  serious  import  of  bursting  of  the  ab- 
scess into  the  rectum  has  been  already  mentioned.  In  the  cases 
of  tubercular  disease  of  the  prostate  which  I  have  observed,  I 
could  not  trace  any  connection  between  it  and  past  gonorrhceal 
inflammation  of  the  prostate. 

Treatment. 

The  thorough,  methodical  treatment  of  the  gonorrhoea  of  the 
urethra  is  essentially  the  sole  prophylactic.  On  the  slightest 
indication  of  inflammation  of  the  prostate  we  must  enjoin  com- 
plete rest,  the  horizontal  position  being  maintained  constantly, 
and  an  unirritating  and  scanty  diet.  The  severe  pains  will  be 
best  relieved  by  prolonged  and  repeated  lukewarm  hip  or  immer- 
sion baths,  and  in  the  intervals  by  the  application  of  warm  poul- 
tices to  the  ano-perineal  region.  Among  tlie  sedatives  which  may 
be  required  to  mitigate  the  pain,  we  may  first  of  all  try  the  milder 
ones,— tincture  of  cannabis  Indica,  or  of  belladonna  in  doses  of 
from  eight  to  twelve  drops  every  two  or  three  hours,  or  supposi- 
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tories  of  butter  of  cacao  containing  one-sixth  grain  of  extract  of 
belladonna,  the  same  quantity  of  morphia  being  substituted  for 
the  latter  if  no  relief  is  produced  ;  we  may  also  administer  a  sub- 
cutaneous injection  of  morphia  in  such  cases  once  or  even  twice 
daily.  The  cure  will  be  expedited  by  the  inunction  of  mercurial 
ointment  into  the  perineum.  The  regular  evacuation  of  the  bowels 
is  to  be  insured  by  castor-oil  or  enemata  of  oil.  If  retention  oc- 
curs, the  catheter  must  be  used  with  care  ;  the  best  instrument  is 
a  Lasserre's  catheter,  and  if  difficulty  is  experienced  in  reaching 
the  bladder,  the  catheter  may  be  left  in.  For  the  fever,  we  give 
acid  drinks,  lemonade,  small  quantities  of  very  much  diluted 
phosphoric  acid,  etc.  The  local  abstraction  of  blood,  formerly  in 
such  repute,  has  too  transitory  an  effect  to  be  of  service  save  in 
exceptional  cases. 

If  doughy  infiltration  with  redness,  indicating  suppuration, 
shows  itself  externally,  a  sufficiently  free  opening  should  be 
made  as  early  as  possible.  Bursting  of  the  abscess  into  the 
urethra  requires  no  special  treatment,  whilst  if  the  abscess  opens 
into  the  rectum,  lukewarm  water  should  be  thrown  up  after  each 
evacuation  of  the  bowels  in  order  to  wash  away  any  fecal  matter 
lodged  in  the  opening.  Any  other  consequences  must  be  treated 
by  surgical  means. 

If  a  chronic  catarrh  of  the  prostate  results,  unless  this  is 
owing  to  stricture,  which  must  be  treated  by  dilatation,  astrin- 
gents must  be  ordered  internally  and  locally,  followed  by  the 
preparations  of  iron,  and  to  complete  the  cure,  chalybeate  min- 
eral waters,  residence  in  the  country  or  amongst  the  hills  or  at 
the  sea-side,  and  sea-baths,  with  nourishing  or  unirritating  diet, 
must  be  recommended. 

Inflammation  of  the  Spermatic  Cord  and  of  the  Epididymis,  Epi- 
didymitis Pyorrhoica. 

This  mode  of  extension  of  the  inflammation  is  one  of  the  most 
frequent  results  of  gonorrhoea;  it  spreads  from  the  prostatic  por- 
tion of  the  urethra  to  tlie  vas  deferens,  and  then  usuall}^  quickly 
involves  the  epididymis,  and  but  rarely  and  very  exceptionally 
remains  confined  to  the  spermatic  cord.    As  a  rule,  it  occurs  in 
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connection  witli  neglected  gonorrhoea,  or  in  cases  in  wliicli  hygi- 
enic conditions  have  been  much  neglected,  thougli  the  treatment 
in  other  respects  may  have  been  appropriate.  Extension  of  the 
inflammation  to  the  vesiculse  seminales,  which  we  may  feel  to  be 
swollen  and  painful  on  pressure,  on  examining  per  rectum,  is  an 
occasional  complication,  and  possibly  a  more  frequent  one  than 
is  generally  believed,  of  the  epididymitis.  As  a  rule,  only  one  side 
is  affected,  but  it  is  not  at  all  an  unfrequent  occurrence  for  the 
side  which  escaped  at  first  to  be  subsequently  involved.  The 
development  of  tlie  affection  is  hastened  by  fatigue,  excesses, 
prolonged  standing,  walking,  or  riding. 

Sometimes  prodroma  precede  the  inflammation,  such  as  sexual 
excitement,  seminal  emissions,  pain  in  the  inguinal  or  lumbar 
regions.  The  patients  also  not  unfrequently  complain  of  a  sense 
of  uneasiness  in  the  testis  itself.  The  symjotoms  are  increased 
by  standing  or  walking,  while  in  the  horizontal  or  resting  posi- 
tion they  cause  but  little  inconvenience.  When  they  have  lasted 
for  a  day  or  two  the  patient  complains  of  severe  pain  in  one  tes- 
tis, and  especially  in  the  epididymis,  and  the  pain  may  extend 
along  the  spermatic  cord,  or  even  down  the  thigh.  The  skin  of 
the  scrotum  becomes  reddened,  hot,  and  swollen ;  the  epididy- 
mis is  swollen,  very  sensitive,  and  hard,  and  the  testis  is  pushed 
forward  and  upward,  is  but  slightly  sensitive,  only  slightly 
swollen,  and  not  at  all  hard.  The  vas  deferens  and  the  parts 
around  it,  as  well  as  the  whole  spermatic  cord  as  far  as  the 
abdominal  ring,  are  hard,  painful,  and  twice  or  thrice  as  thick 
as  in  the  normal  state.  The  patient  can  neither  stand  nor  walk. 
During  the  first  few  days  there  is  often  a  slight  amount  of  fever. 
The  pain  and  swelling  increase  during  the  first  four  or  five  days, 
then  remain  for  a  time  stationary,  and  so  far  disappear  in  the 
course  of  the  second  week  that  the  patient  suffers  but  little  incon- 
venience ;  but  for  some  time  to  come  sensitiveness  on  pressure 
remains,  and  longer  still,  it  may  be  for  the  rest  of  the  patient's 
life,  the  epididymis  remains  hard.  The  disease  is  much  more  slow 
in  its  progress,  and  more  painful,  if  the  inflammation  attacks  the 
opposite  epididymis,  or,  to  speak  more  correctly,  extends  along 
the  other  ejaculatory  duct.  It  is  but  rarely  that  we  observe  any 
considerable  participation  of  the  testis  in  the  inflammation  ;  it  is 
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more  common  for  it  to  be  accompanied  by  inflammation  of  tlie 
tunica  vaginalis.  The  pain  and  swelling  then  become  more 
marked,  the  tumor  of  the  tunica  vaginalis  is  more  pear-shaped, 
and  there  is  distinct  fluctuation.  As  a  rule,  this  inflammatory 
effusion  quickly  subsides,  but  occasionally  it  may  remain  for 
some  time.  I  have  never,  however,  seen  a  true  chronic  hydrocele 
result  from  this  inflammation  of  the  tunica  vaginalis. 

When  suppuration  occurs  in  the  course  of  epididymitis,  as  it 
does  in  rare  cases,  it  will  be  found,  according  to  my  experience, 
that  in  not  a  few  of  these  tubercular  disease  of  the  prostate 
exists  at  the  same  time,  and  commonly  that  it  has  existed  pre- 
viously. I  have,  however,  met  with  exceptions.  Occasionally 
we  observe  extensive  induration  result,  which  is  very  intracta- 
ble, and  not  unfrequently  ends  in  atrophy  of  the  testis,  and  if 
this  occurs  on  both  sides,  complete,  wholly  incurable  impotence 
results.  I  have  often  observed  this,  and  it  is  due,  at  any  rate 
occasionally,  to  obliteration  of  the  vas  deferens,  which  has  been 
demonstrated  anatomically  by  Gasselin  and  Duplay. 

Owing  to  this  induration,  which  may  remain  a  long  time,  and 
the  possibility  of  such  obliteration,  I  always  in  my  clinic  attach 
special  importance  to  the  necessity  for  energetic  treatment  of  the 
disease  and  its  results,  which,  as  the  pain  often  passes  away 
spontaneously  in  the  course  of  a  few  days,  is  often  regarded  too 
slightingly  by  the  practitioner.  A  rare  form  of  the  disease,  but 
one  of  a  very  troublesome  character  and  attended  by  much  pain, 
is  that  in  which  the  inflammation  attacks  a  testis  retained  in  the 
inguinal  region,  and  which  has  not  passed  through  the  inguinal 
canal.  Here,  in  addition  to  the  painful  symptoms  otherwise  met 
with,  we  have  those  due  to  strangulation.  Usually,  however, 
recovery  follows.  It  is  scarcely  possible  for  epididymitis  to 
occur  when  the  testis  is  retained  within  the  abdomen,  for  it  is 
then  usually  atrophied. 

We  have  already  mentioned  that  protracted  and  in  any  way 
neglected  gonorrhoea  may  lead  to  orchitis.  It  is,  therefore,  a 
great  error  to  suppose  that  the  use  of  injections,  or  of  cold,  will 
excite  the  inflammation  formerly  regarded  as  metastatic.  On 
the  whole,  young  and  vigorous  healthy  men  are  at  least  as  much 
predisposed  to  it  as  those  who  have  a  scrofulous  or  tubercular 
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tendency.  The  influence  of  occasional  causes  lias  been  already 
dealt  with. 

Prognosis. 

This  is  not  per  se  by  any  means  unfavorable,  as  the  patients 
are  able  to  resume  their  ordinary  avocations  again,  as  a  rule,  in 
the  course  of  a  few  weeks.  The  epididymitis  has  but  a  slight 
tendency  to  terminate  in  suppuration,  unless  tubercular  deposits 
are  present.  Even  the  inflammatory  hydrocele  becomes  ab- 
sorbed as  a  rule ;  but  the  induration  which  remains  subse- 
quently, demands  the  greatest  attention,  and  may  lead  to  oblit- 
eration of  the  vas  deferens  and  atrophy  of  the  testis.  In  rare 
cases  we  may  meet  with  recurrences,  especially  in  careless  pa- 
tients and  those  who  have  been  neglected. 

Treatment. 

Prophylactic  measures  are  here  of  the  utmost  importance. 
Early  and  energetic  treatment,  rest,  and  the  application  of  cold, 
in  the  inflammatory  form,  specifics  in  ordinary  gonorrhoea  ;  wear- 
ing a  suspender,  which  I  recommend  to  all  my  private  patients 
afl:'ected  with  gonorrhoea  ;  rest  as  far  as  possible  in  a  horizontal 
position  ;  the  avoidance  of  much  walking,  and  especially  of  rid- 
ing ;  a  moderate  and  scanty  diet ;  the  careful  avoidance  of  sex- 
ual excitement,  are,  as  a  rule,  sufficient  to  prevent  the  occurrence 
of  epididymitis,  and  I  have  very  seldom  met  with  it  in  private 
patients  when  they  could  or  would  take  care.  Fathers  of  families 
often  cannot,  and  young,  thoughtless  people  will  not  take  care. 

Kest  in  the  horizontal  posture  is  particularly  necessary  in  the 
treatment  of  the  disease,  and  the  scrotum  should  be  elevated  by 
a  thick  conical  cushion  placed  under  it.  Cold  applications,  or, 
if  there  is  great  pain  and  considerable  swelling,  the  application 
of  leeches  to  the  corresponding  inguinal  region  is  serviceable. 
Warm  poultices  or  fomentations  diminish  the  pain  after  the  first 
intensity  has  passed  away.  The  induration  remaining  should 
be  carefully  treated,  and  I  generally  administer  iodide  of  potas- 
sium internally  for  some  time  in  doses  of  from  nine  to  eighteen 
grains  (0.6-1.2)  daily,  and  use  an  ointment  externally  of  iodide 
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of  potassium  or  iodide  of  lead,  in  the  proportion  of  a  draclim 
(4.0)  to  the  ounce  (30.0)  of  lard.  If  an  abscess  forms,  whicli  is 
often  of  a  tubercular  character,  it  must  be  opened  as  soon  as 
fluctuation  can  be  detected.  I  only  employ  compression,  whicli 
has  been  so  much  recommended,  when  intractable  induration 
remains,  and  by  means  of  strips  of  strapping  applied  so  as  to 
overlap  one  another;  a  layer  of  them  is  first  applied  horizon- 
tally, and  then  a  vertical  layer  superficial  to  and  crossing  the 
other. 

Usually  the  gonorrhoeal  discharge  ceases  as  soon  as  the  epi- 
didymitis commences,  and  it  is  indeed  a  great  mistake  to  try  to 
excite  it  anew.  If  it  does  return  again  after  the  inflammation,  it 
is  simply  an  ordinary  gonorrhoea  to  be  treated  by  balsam  of 
copaiva  and  injections. 


Diseases  of  tlie  Bladder,  Ureters,  and  Kidneys  Dependent  on  Exten- 
sion of  Gonorrhoeal  Inflammation.  Cystitis,  Pyelitis,  Cysto- 
pyelitis  Pyorrhoica. 

That  contagious  gonorrhoea,  which  nsually  extends  as  far  as 
the  immediate  neighborhood  of  the  neck  of  the  bladder,  should 
reach  this,  and,  by  further  extension,  the  kidneys,  is  far  less 
remarkable  than  that  it  should  not  happen  much  oftener. 

It  is  exceptional  for  the  catarrh  of  the  bladder  to  occur  early ; 
as  a  rule,  it  only  comes  on  after  the  urethritis  has  lasted  for 
weeks,  and  if,  as  is  so  often  the  case,  the  catarrh  of  the  neck  of 
the  bladder  is  then  neglected,  the  disease  steadily  spreads  till  at 
last,  in  the  most  extreme  prolongations  of  the  mucous  membrane 
of  tlie  kidneys,  it  reaches  the  limits  of  the  urogenital  mucous 
tract.  Though  the  catarrh  of  the  neck  of  the  bladder  generally 
commences  acutely,  and  only  becomes  chronic  and  extensive 
from  neglect,  yet  it  may,  from  the  first,  be  of  an  insidious  char- 
acter and  latent.  In  the  ordinary  acute  form  more  or  less  severe 
dysuria  comes  on  unexpectedly,  the  desire  to  pass  water  is  not 
merely  troublesome,  severe,  but  also  comes  on  very  frequently. 
Each  time  micturition  is  attempted  only  a  small  quantity  of 
urine  is  voided  with  great  trouble  and  much  pain  ;  and,  in  the 
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intervals,  a  sense  of  uneasiness  continues  to  be  felt  in  the  neigh- 
borhood  of  the  neck  of  the  bladder,  and  the  irritation  is  not 
unfrequently  accompanied  by  fever.  The  urine  is  also  some- 
times mixed  with  blood  when  voided,  and  when  collected  dei:)os- 
its  a  brownish,  blood-colored,  muco-purulent  sediment.  The 
urethral  discharge  diminishes,  and  becomes  sero-mucous ;  the 
sensitiveness  and  pain  do  not  merely  extend  over  the  ano-peri- 
neal  region,  but  also  not  unfrequently  over  the  base  of  the  blad- 
der, which  is  painful  when  pressure  is  made  over  the  pubes. 
Still  more  troublesome  is  the  affection  when  it  becomes  aggra- 
vated to  complete  ischuria,  and  the  introduction  of  a  catheter, 
when  the  bladder  is  distended,  is  rendered  very  difficult  by  the 
great  amount  of  spasm  and  inflammatory  irritation  of  the  neclv 
of  the  bladder,  so  that  only  an  elastic  catheter  can  be  introduced. 

The  moderate  amount  of  fever  present,  and  its  short  duration 
in  even  severe  cases  of  this  sort,  have  struck  me  as  remarkable, 
while  the  gastric  symptoms,  loss  of  appetite,  coated  tongue, 
retching,  occasional  vomiting,  hiccough,  etc.,  often  attract  greater 
attention.  As  a  rule,  the  vesical  tenesmus  begins  to  diminish 
considerably  as  early  as  the  sixth  or  eighth  day,  no  more  blood 
escapes,  the  quantity  of  muco-pus  diminishes,  and  convales- 
cence dates  from  the  second  or  third  week,  to  go  on  steadily  to 
recovery.  The  malady  may,  however,  easily  recur,  or  become 
very  protracted,  and  finally  utterly  chronic.  The  proliferation 
which  may  then  take  place  in  the  neck  of  the  bladder  may  sub- 
sequently give  rise  to  those  evil  consequences  which  the  conical 
excrescence,  often  wrongly  called  third  lobe  of  the  prostate,  ex- 
cites. Subsequently,  also,  there  may  be  a  very  troublesome, 
painful  sensation  on  emission  of  the  semen  whenever  intercourse 
takes  place.  In  rare  cases,  according  to  Zeissl,  there  may  be  a 
chronic  catarrh,  a  spermatorrhoea,  of  the  vesiculffi  seminales,  and 
the  catarrh  may  also  spread  to  the  ducts  of  the  prostate.  In 
these  cases,  on  strong  pressure,  on  straining  at  stool,  etc.,  mucus 
escapes,  which  is  mistaken  for  semen.  Chronic  vesical  catarrli 
may  originate  from  the  neglected  acute  form  with  protracted 
gleet,  beginning  with  symptoms  of  spasm  of  the  neck  of  the 
bladder,  with  occasional  hematuria,  and  later  being  associated 
with  comparatively  slight  dysuria,  but  with  a  constant  purulent 
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condition  of  the  urine,  which  gives  a  neutral  or  alkaline  reaction. 
For  further  details  I  must  refer  to  the  description  of  chronic  vesi- 
cal catarrh.  After  some  months  under  appropriate  treatment, 
this  affection  may  disappear  completely,  but  in  other  cases  may 
be  very  intractable. 

Prognosis. 

As  regards  prognosis,  we  may  say  that  acute  catarrh  of  the 
neck  of  the  bladder  is  much  more  painful  than  serious,  and  as 
the  patients  suffer  too  much  to  allow  of  their  neglecting  them- 
selves, they  submit  much  earlier  to  curative  treatment  than  those 
suffering  from  chronic  vesical  catarrh,  which,  indeed,  often  resists 
the  most  appropriate  treatment  for  a  long  time,  and  has  added 
to  it,  as  a  very  unfortunate  complication,  stricture  of  the  urethra 
with  its  consequences,  the  removal  of  which  expedites  the  cure 
of  the  vesical  catarrh  considerably. 

If  the  inflammation  spreads  to  the  ureter  and  the  pelvis  of 
the  kidneys,  the  patient  complains  of  pain  in  the  loin  of  the  af- 
fected side,  but  this  symptom  may  be  absent.  The  purulent 
discharge  will  be  increased,  and  we  shall  find  epithelial  cells  from 
the  ureter  and  the  mucous  membrane  of  the  kidney  in  the 
urine.  Any  certain  pathognomonic  signs  whereby  we  may  rec- 
ognize this  renal  catarrh  are  not  forthcoming,  but  the  diagnosis 
is  more  easy  in  those  cases  in  which  renal  catarrh  coexists  with 
but  slight  vesical  catarrh.  If  blood  escapes  from  the  kidney,  it 
is  not  unlikely  to  take  the  forin  of  cylindrical,  worm-like  clots 
during  its  passage  down  the  uret\»x",  and  may  be  voided  in  this 
form  sometimes  with  great  pain,  or  e^n  with  symptoms  of  renal 
colic  and  ischuria.  Renal  catarrh  in  consequence  of  contagious 
pyorrhoea  is,  on  the  whole,  of  rare  occurrence  and  only  transi- 
tory, but  it  may  exceptionally  be  aggravated  to  protracted  pye- 
litis, and  subsequently  to  pyelo-nephritis. 

Treatment. 

In  the  first  place,  I  must  refer  to  what  has  been  said  in  refer- 
ence to  catarrh  of  the  neck  of  the  bladder.    I  need  only  add  that 
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on  the  commencement  of  the  catarrh  of  the  neck  of  the  bladder 
all  treatment,  by  means  of  balsams  or  injections,  must  be  dis- 
continued. The  spasmodic  symptoms  may  be  alleviated  by 
warm  fomentations,  poultices,  and  baths,  and  the  use  of  prepa- 
rations of  opium,  especially  morphia,  internally,  hypodermic- 
ally,  or  in  suppositories.  The  spasmodic  symptoms  may  also  be 
relieved,  if  we  keep  to  the  use  of  morphia  at  night,  by  lupulin, 
the  preparations  of  cannabis  indica,  or  bromide  of  potassium.  We 
keep  the  bowels  open  by  means  of  enemata  of  castor-oil.  Dur- 
ing the  acute  stages  I  usually  order  the  baths  to  be  repeated 
twice  daily,  and  allow  the  j)atient  to  remain  for  an  hour  or  an 
hour  and  a  lialf  in  a  lukewarm  bath,  and  where  difficulty  is  ex- 
perienced in  providing  lukewarm  baths  so  frequently,  I  substitute 
hip-baths.  As  nourishment  and  a  drink  at  the  same  time,  there 
is  nothing  so  suitable  as  milk;  we  may,  however,  also  allow  pure 
drinking-water,  almond  emulsion,  and  acid  drinks,  such  as  lem- 
onade ;  whereas  we  forbid  all  water  containing  carbonic  acid.  It 
is  only  when  a  frequent  desire  to  pass  water  and  uneasy  sensa- 
tions in  the  region  of  the  neck  of  the  bladder  remain  after  acute 
inflammation  has  subsided,  that  we  try  to  alleviate  this  irritabil- 
ity by  continuous  and  very  careful  treatment  with  bougies,  and 
I  have  usually  succeeded  quite  satisfactorily  in  such  cases.  In 
the  treatment  of  chronic  vesical  catarrh  all  the  means  mentioned 
under  that  head  are  applicable;  but  in  these  cases  great  atten- 
tion must  always  be  specially  paid  to  the  question  of  the  exis- 
tence of  a  stricture,  which,  i'  ^;'esent,  must  by  all  means  be 
treated  and  cured.  The  sar^  ^  eatment  is  suitable  for  the  most 
part  in  renal  catarrh,  but        'astringents  are  most  efficacious. 

Stricture  of  the  Urethra. 

Stricture  of  the  urethra  results  so  almost  exclusively  from 
gonorrhoea,  that  our  account  of  gonorrhoea!  aifections  would  cer- 
tainly be  imperfect  if  we  did  not  give  a  short  description  of  it 
and  its  proper  treatment,  though,  from  want  of  space,  we  cannot 
enter  into  the  question  of  operative  surgical  treatment,  which, 
indeed,  would  be  foreign  to  the  purpose  of  the  work. 

The  starting-point  of  a  non-congenital  stricture  of  the  urethra 
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is  usually  an  ulcer  of  the  urethra,  which  may  either  not  have  cica- 
trized and  may  narrow  the  calibre  of  the  urethra  by  its  projecting 
border,  or  after  cicatrizing  may  have  left  a  hard  cicatrix  behind, 
which,  it  is  true,  but  seldom  projects  into  the  channel  as  a  cica- 
tricial growth,  but  by  its  contraction  may  cause  the  adjacent 
parts  to  project  like  a  roll.  Growths  from  the  mucous  membrane 
or  from  the  glands  in  connection  with  it  may  form  the  starting- 
point  of  the  stricture.  According  to  their  form,  we  distinguish 
these  projections  and  contractions  as  comb-like,  semicircular, 
circular,  and  valvular.  They  may  be  some  millimetres,  even  a 
centimetre  (f  inch)  or  more  in  length  ;  they  are  most  frequently 
situated  in  the  membranous  and  bulbous  portions  of  the  urethra, 
next  at  the  fossa  navicularis,  and  extremely  rarely  in  the  pros- 
tatic portion ;  occasionally  there  may  be  several  of  them.  We 
may  further  distinguish  those  which  involve  only  the  thickness 
of  the  mucous  membrane,  and  those  in  which  the  submucous 
connective  tissue  is  deeply  involved.  In  the  latter  case  the  indu- 
ration projects  beneath  the  skin. 

The  secondary  changes  dependent  on  these  strictures  are 
numerous  and  of  the  greatest  importance  in  regard  to  symptom- 
atology. We  shall  not  be  going  too  far  if  we  assert  that  there 
is  hardly  any  other  part  of  the  body  in  which  anatomical  changes 
of  so  slight  a  character,  comparatively,  are  followed  by  such 
manifold  and  severe  results.  In  the  first  place,  a  chronic  inflam- 
mation of  the  mucous  membrane  of  the  urethra  is  set  up,  which 
is  attended  by  a  muco-purulent  discharge  and  may  easily  again 
assume  the  characters  of  acute  gonorrhoea  under  the  influence  of 
irritation  and  excesses  ;  chronic  inflammation  also  becomes  de- 
veloped behind  the  stricture  and  may  gradually  spread  to  the 
neck  of  the  bladder,  to  the  bladder  itself,  and  even  to  the  pelvis 
of  the  kidney  and  the  kidney  itself.  We  thus  meet  with  exten- 
sive catarrh  of  the  bladder  and  of  the  kidneys,  and  in  conse- 
quence a  deposit  of  phosphates,  the  formation  of  concretions  and 
calculi,  thickening  of  the  mucous  membrane,  distention  of  its 
follicles,  induration  of  the  submucous  cellular  tissue,  and  par- 
ticularly great  hypertrophy  of  the  muscular  coat,  which,  as  soon 
as  the  hypertrophy  commences,  begins  to  expel  the  urine  when 
it  has  only  collected  in  small  quantity,  and  thus,  the  capacity  of 
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the  bladder  is  diminished.  On  the  other  hand,  we  also  find  that 
if  the  bladder  is  but  imperfectly  emptied,  the  urine  overcomes 
the  resistance  of  the  muscular  coat  and  the  bladder  becomes  dis- 
tended. The  muscular  bundles,  then,  often  become  separated 
from  one  another  and  depressions  form  between  them,  which  may 
even  be  developed  into  diverticula  in  which  gravel  and  concre- 
tions are  deposited ;  it  is  in  this  way  that  encysted  vesical  calculi 
are  often  formed.  Rupture  of  the  bladder,  followed  by  extra- 
vasation of  urine,  fatal  peritonitis,  and  septic  or  ursemic  poison- 
ing may  also  result.  Another  but  less  disastrous  occurrence  is 
rupture  of  the  urethra  in  front  of  the  neck  of  the  bladder,  which 
is  followed,  usually,  by  the  formation  of  circumscribed  urinary 
fistulse.  Lastly,  the  prostate  and  testes  may  be  involved,  the 
emission  of  semen  prevented,  and  the  testes  may  gradually 
atrophy. 

In  the  first  place,  the  stream  of  urine  becomes  smaller,  some- 
what tortuous,  and  cannot  be  projected  to  the  usual  distance. 
If  excoriations  are  present,  pain,  increased  during  micturition, 
ejaculation  of  the  semen,  and  the  introduction  of  instruments, 
and  often  accompanied  by  slight  bleeding,  is  frequently  com- 
plained of  at  the  points  where  they  are  situated.  If  the  contrac- 
tion increases,  the  stream  steadily  becomes  smaller  and  is  pro- 
jected a  shorter  distance,  so  that  by  degrees  the  urine  only 
escapes  drop  by  drop,  and  subsequently  there  are  added  the 
exceedingly  troublesome  symptoms  of  catarrh  of  the  bladder, 
tenesmus,  and  purulent,  alkaline,  offensive,  and  even  bloody 
urine.  The  urethra  should  be  carefully  examined  at  an  early 
period.  A  soft  bougie  is  best  adapted  for  the  purpose.  The 
"model  bougies"  of  Decamp,  which  were  formerly  used  so 
much,  have  of  late  fallen  into  disuse  as  untrustworthy. 

The  examination  should,  of  course,  always  be  conducted  in  a 
very  gentle  and  careful  manner.  When  we  come  to  the  stricture, 
we  encounter  a  certain  amount  of  resistance  which  is  gradually 
overcome,  the  bougie  feeling  gripped,  as  it  were  ;  we,  however, 
persist  till  we  have  reached  the  bladder  in  order  to  ascertain 
whether  there  are  not  several  strictures  present. 

The  smaller  and  the  more  feeble  the  stream,  the  more  frequent 
becomes  the  desire  to  relieve  the  bladder,  so  that,  ultimately, 
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the  patient  is  compelled  to  pass  water  every  lialf-hour  or  quarter 
of  an  hour,  or  even  oftener,  and  thus  after  some  years'  duration, 
and  usually  only  after  inappropriate  treatment,  he  is  deprived 
of  all  rest  and  is  perpetually  reminded  of  his  troublesome  mal- 
ady. The  bladder  can  then  be  detected  by  palpation  and  per- 
cussion above  the  symphysis  pubis,  and  is  felt  to  be  hard,  almost 
always  full,  and  more  or  less  bulky.  The  prostate  is  compara- 
tively rarely  enlarged.  Of  great  importance  in  the  later  stages 
of  the  disease  is  the  circumstance  that  while  the  bladder  is  often 
so  enormously  distended  that  it  reaches  the  umbilicus,  the  urine 
constantly  dribbles  away  as  if  from  a  vessel  running  over,  and 
this  may  easily  mislead  a  practitioner  who  is  shy  of  using  the 
catheter,  into  the  belief  that  no  retention  exists  in  the  very  cases 
in  which  catheterization  is  of  the  utmost  importance.  Phos- 
phates frequently  pass  in  the  form  of  gravel. 

If  inflammation  of  the  retro-peritoneal  connective  tissue  of  the 
pelvis  comes  on  in  cases  in  which  infiltration  of  urine  has  oc- 
curred, the  patient  suffers  from  severe  fever  and  pain  in  the  pelvic 
region,  and  either  abscesses  form,  which  burst  outwardly,  often 
lay  bare  the  lower  part  of  the  rectum,  lead  to  the  separation 
of  sloughs  of  connective  tissue,  gradually  empty  themselves  and 
close,  often,  however,  causing  death  by  septicaemia  and  pyaemia  ; 
or,  the  inflammation  spreads  at  an  early  period  to  the  peritoneum, 
and  so  causes  death  quickly  ;  or,  owing  to  extension  of  the  in- 
flammation to  the  connective  tissue  behind  the  kidneys,  nephritis 
and  suppuration  from  the  kidneys  may  follow.  If  a  perineal 
abscess  forms,  this  results,  as  a  rule,  from  a  more  circumscribed 
inflammation  and  ends  in  an  urinary  fistula,  which  can  usually 
only  be  cured  by  relieving  the  stricture ;  urinary  fistulae  occa- 
sionally, but  rarely,  involve  the  lower  part  of  the  rectum.  If 
urine  constantly  escapes  through  fistulse  of  this  sort,  great  irrita- 
tion of  the  surrounding  parts  is  produced  ;  under  these  circum- 
stances they  communicate  with  the  bladder,  for,  if  they  open  into 
the  urethra,  urine  only  flows  through  them  occasionally.  If  the 
urine  has  been  retained  in  the  bladder  a  long  time  and  in  large 
quantity,  if  the  inflammation  has  become  chronic,  and  has  ex- 
tended to  the  kidneys,  the  patient  becomes  emaciated,  hectic 
comes  on,  or  he  sinks  gradually  into  a  comatose  condition,  inter- 
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rupted  by  slight  delirium,  or  accompanied  by  signs  of  partial 
paralysis  or  by  convulsions,  and  dies  with  all  the  symptoms  of 
complete  uraemia  or  ammonisemia.  In  the  later  stages  of  stricture 
of  the  urethra  it  is  also  tolerably  common  for  digestion  to  be 
interfered  with;  the  patient  becomes  dyspeptic  and  suffers  from 
constant  vomiting.  All  these  symptoms,  and  the  impotence 
which  comes  on  subsequently,  owing  at  first  to  the  semen  passing 
into  the  bladder  and  then  to  its  being  no  more  secreted,  make 
the  patient  highly  hypochondriacal  and  melancholic,  or  may  even 
occasionally  lead  him  to  commit  suicide. 


Diagnosis. 

The  diagnosis  is  not,  as  a  rule,  by  any  means  difficult,  but  it 
is  highly  important  to  recognize  the  affection  early.  We  there- 
fore examine  the  urethra  early,  in  every  case  of  gleet,  with  a 
catheter,  and,  if  we  find  evidence  of  stricture,  with  bougies  ;  it  is 
useless  to  give  diagnostic  details  for  any  one  who  does  not  know 
how  to  handle  these  instruments.  Otherwise,  we  shall  soon  be 
led  to  suspect  the  existence  of  stricture  by  the  stream  of  the 
urine  becoming  diminished  in  length  and  volume,  weaker,  and 
more  tortuous;  if  all  the  other  signs  of  deep-seated  disease  of 
the  urinary  organs  make  their  appearance,  there  can  no  longer 
be  any  doubt. 

Prognosis. 

The  earlier  the  stricture  is  recognized  the  better  the  prognosis. 
It  is  obvious  that  spasmodic  stricture,  consisting  in  a  quite  tran- 
sitory dysuria,  which  is  partly  spontaneous  and  partly  evoked 
by  the  passage  of  instruments,  is  easy  of  cure.  The  longer  the 
stricture  has  existed,  the  narrower  the  calibre  of  the  nrethra,  the 
harder,  more  resistant,  longer  and  extensive  the  contraction,  the 
more  serious  the  complications  which  will  be  developed  in  the 
urinary  organs ;  at  length  there  is  added  to  the  great  incon- 
venience of  the  malady  the  steadily  increasing  danger  to  life. 
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Treatment. 

If  we  have  merely  to  deal  with  a  transitory  spasmodic  stric- 
ture, accompanied  by  signs  of  simple  dysuria,  lukewarm  con- 
tinuous baths,  emollient  cataplasmata  over  the  region  of  the 
bladder,  opium  internally  and  in  the  form  of  clysters,  are  to  be 
tried  hrst  of  all.  If  these  remedies  do  not  suffice,  we  take  a 
bougie  of  moderate  size,  about  3-5  millimetres  (from  \  to  \  of  an 
inch)  in  diameter,  well  oiled,  and  try  to  introduce  it  slowly,  care- 
fully, and  without  using  any  force,  and  if  this  does  not  succeed, 
we  carefully  try  a  catheter,  most  suitably  a  flexible  one. 

When  we  have  satisfied  ourselves  of  the  existence  of  an 
organic  stricture,  dilatation  is  undoubtedly  the  best  treatment, 
and,  as  a  rule,  it  can  be  accomplished  by  appropriate  means. 
Wax  bougies  or  flexible  ones  are  most  suitable.  We  always 
begin  with  a  good-sized  one,  3-4  millimetres  (from  |  to  ^  of  an 
inch)  in  diameter,  and  only  fall  back  on  the  small  and  thinnest 
ones  when  the  larger  ones  will  not  pass.  When  I  have  to  use  the 
very  finest,  I  prefer  those  made  of  catgut  to  the  wax  bougies. 
As  soon  as  the  urethra  has  become  accustomed  to  bougies,  we 
may  use  firmer  ones  made  of  gutta  percha,  and  gradually  increase 
the  size.  We  should  never  be  in  too  great  a  hurry,  for  it  often 
happens  that  the  bougie  is  stopped  by  the  obstruction ;  but  if 
we  press  gently  for  awhile,  and  at  the  same  time  try  to  divert  the 
patient's  attention  by  conversation,  the  instrument  suddenly 
passes  on.  We  support  the  bougie  by  the  finger  as  far  as  we  can 
follow  it  along  the  urethra,  or  else  the  wax  bougie  readily  bends 
on  the  slightest  pressure  and  doubles  on  itself,  so  that  one  is  lia- 
ble at  first  sight  to  imagine  one  has  reached  the  bladder.  When 
we  have  found  the  bougie  which  corresponds  to  the  calibre  of  the 
narrowed  urethra,  we  introduce  it  once  daily  and  let  it  remain  for 
awhile,  at  first  five,  then  ten,  and  subsequently  fifteen  minutes 
each  time.  During  the  first  few  days  a  slight  discharge  occurs, 
but  this  is  not  of  any  material  importance.  Every  four  or  five 
days  we  may  pass  a  large  bougie,  increasing  its  size  b}^  \-\  milli- 
metre (.02-. 04  of  an  inch)  in  diameter.  (We  prefer  to  indicate  the 
size  of  the  bougies  by  half  millimetres  or  millimetres  rather  than 
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by  tlio  ordinary  numbers,  the  intervals  between  wLicli  vary  very 
much.)  This  treatment,  even  in  average  cases,  generally  takes 
from  four  to  six  weeks,  and  in  very  narrow  strictures  must  be 
continued  for  two  or  three  months,  and  for  some  time  after  the 
stricture  is  weir  dilated,  in  order  to  jDrevent  recurrence.  I  order 
a  bougie  to  be  passed  at  first  every  two  days,  then  twice  a  week, 
and  then  once  a  week. 

It  is  only  when  a  long  time  has  elapsed  since  leaving  oil  treat- 
ment withoat  any  renewed  diminution  of  stream,  that  we  can 
regard  the  cure  as  complete.  In  hard,  callous  strictures,  bougies 
of  gutta  percha,  at  first  introduced  only  every  two  or  three  days, 
later  more  frequently,  are  more  serviceable  than  wax  bougies, 
and  we  may  also  employ  iodine  both  locally  and  internally,  with 
a  view  to  the  ultimate  diminution  of  the  induration. 

If  the  urine  only  dribbles  away,  or  is  wholly  retained,  and 
bougies  cannot  be  passed,  we  try  patiently  with  a  small  catheter, 
using  some  little  force  in  order  to  overcome  the  constriction, 
which  usually  becomes  torn  somewhat,  and  a  little  bleeding  of 
no  moment  occurs.  Forced  catheterization  is,  however,  only  safe 
in  the  hands  of  skilful  and  experienced  surgeons.  We  then  sub- 
stitute a  larger  catheter  for  the  thin  one,  allow  the  inflammatory 
condition  to  subside,  and  then  complete  the  cure  by  dilatation  by 
means  of  bougies.  In  the  most  extreme  cases  of  severe  ischuria, 
infiltration  of  urine,  etc.,  puncture  of  the  bladder  has  been  re- 
commended formerly,  but  is  only  to  be  employed  in  case  of  need, 
and  is  then  most  suitably  performed  above  the  symphysis  pubis 
by  means  of  a  slightly  curved  trocar.  Of  late,  however,  by  the 
incision  of  hard  and  long  strictures,  by  urethrotomy,  practised 
long  ago  by  Amussat  and  improved  by  Reibard  and  others,  by 
the  so-called  boutonniere,"  the  division  of  the  indurated  parts 
from  the  perineum,  as  recommended  especially  by  Civiale  and 
Syme,and  by  this  means  obtaining  entrance  to  the  bkidder,a  cure 
may  be  effected  in  cases  in  which  formerly  the  bladder  would 
have  been  punctured  without  hesitation  ;  the  details  concerning 
-  these  operations  belong  to  the  domain  of  operative  surgery,  and 
we  refer  our  readers  especially  to  the  excellent  treatise  by  Pitha 
on  Strictures  of  the  Urethra,  in  Virchow's  Pathology.  | 
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Contagious  Pyorrlioea  in  Females. 

We  have  already  stated  plainlj'-  that  the  spotless  fame  of 
women  suffering  from  gonorrhoea  is  founded  on  the  self-love  of 
their  affected  lovers  much  more  than  on  their  spotless  mode  of 
life,  and  that,  as  a  rule,  ordinary  leucorrhoea  does  not  communi- 
cate gonorrhoea — it  is  only  actually  existing  gonorrhoea  which 
does  so  ;  the  only  possible  exception  is  when  a  woman  infected 
by  a  man  suffering  from  gonorrhoea  communicates  the  disease  to 
another  before  it  has  had  time  to  develop  in  herself;  this  is,  how- 
ever, of  very  rare  occurrence. 

We  may  distinguish  the  following  forms  of  gonorrhoea  in 
woman  according  to  the  parts  affected :  gonorrhoea  of  the  urethra, 
a  part  which  is  only  exceptionally  the  chief  seat,  of  the  vulva, 
of  the  vagina,  and  of  the  uterus.  By  extension,  the  inflammation 
may  cause  cystitis  and  ovaritis ;  the  latter,  however,  is  somewhat 
doubtful. 

As  regards  the  urethritis  of  females,  we  may  say  that  for  the 
most  part  it  possesses  the  same  character  as  in  males,  but  is  far 
less  intractable  and  painful.  The  patient  complains  of  more  or 
less  severe  scalding  and  of  a  purulent  discharge  with  the  urine, 
and  by  pressing  with  the  finger  underneath  the  neck  of  the  blad- 
der from  behind  forward,  we  can  squeeze  out  a  drop  or  more  of  a 
purulent  fluid.  If  the  inflammation  spreads  to  the  neck  of  the 
bladder,  there  is  dysuria  or  frequent  desire  to  pass  water,  with 
incomplete  emptying  of  the  bladder,  vesical  tenesmus,  even  com- 
plete retention,  and  blood  and  pus  may  be  mixed  with  the  urine. 
In  the  worse  cases,  the  inflammation  spreads  to  the  neck  of  the 
bladder  and  excites  all  the  symptoms  of  vesical  catarrh.  If  we 
have  to  examine  such  women  for  legal  purposes,  it  is  not  always 
easy  to  arrive  at  a  diagnosis  ;  by  ablution  and  by  passing  water 
just  previously,  the  pus  may  for  a  time  be  washed  away.  By 
pressing  with  the  finger  from  behind  forwards,  however,  and  by 
the  inspection  of  the  reddened  and  swollen  meatus,  we  may,  as  a 
rule,  arrive  at  the  true  state  of  affairs.  At  the  commencement  of 
the  disease,  the  patients  experience  some  sexual  excitement,  but, 
as  soon  as  the  purulent  discharge  appears,  intercourse  is  very 
painful. 
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The  ordinary  gonorrhoea  of  the  vulva  produces  similar  symp- 
toms ;  and  the  loss  of  a  quantity  of  epithelium,  in  consequence  of 
the  sudden  onset  of  the  inflammation,  accounts  for  the  fact  that, 
even  without  any  catarrh  of  the  urethra,  micturition  and  also 
any  contact  with  the  genitals  are  very  painful,  and  in  addition  to 
the  very  copious  purulent  secretion  we  find  superficial  irregular 
excoriations  on  the  labia  minora  and  the  entrance  of  the  vagina. 
All  these  parts,  and  especially  the  nymphse,  may  also  become 
swollen  from  inflammatory  oedema.  If  the  discharge  at  first 
is  sero-mucous,  the  purulent  character  becomes  comparatively 
quickly  developed,  and  as  suppurative  inflammation  of  the  large 
sebaceous  glands  of  the  vulva  is  also  often  present,  a  peculiarly 
ofl'ensive  odor  is  imparted  to  the  discharge  by  admixture  with 
the  volatile  fatty  acids,  and  in  corpulent  women  the  parts  in  the 
neighborhood  of  the  vulva,  especially  below  and  at  the  sides, 
become  erythematous.  If  we  wash  the  part  we  find  individual 
sebaceous  glands  greatly  swollen,  and  we  can  squeeze  a  drop  of 
pus  out  of  the  openings  of  their  ducts.  The  inflammation  may 
also  spread  to  the  large  vulvo-vaginal  glands  of  Bartholini,  and 
I  have  several  times,  under  such  circumstances,  had  to  open  ab- 
scesses of  these  glands  which  had  enlarged  to  the  size  of  a  chest- 
nut. If  the  inflammation  is  limited  to  their  ducts,  a  peculiar, 
occasional,  localized,  and  marked  hypersecretion  may  occur, 
which  we  may  sometimes  squeeze  out  by  pressure.  Simple  vul- 
var catarrhal  gonorrhoea  may  be  cured  quickly  by  proper  and 
early  treatment,  but  becomes  protracted  by  neglect  in  proportion 
to  the  extension  of  the  gonorrhoeal  inflammation  to  the  vagina 
which  then  usually  occurs. 

Vaginal  gonorrhoea  sometimes  arises  from  the  preceding,  and 
sometimes  jper  se.  The  uneasy  sensations  at  first  are  the  same  as 
in  the  vulvar  form,  and  so  is  the  scalding  on  micturition.  The 
discharge  is  only  at  first  of  a  sero-mucous  character;  it  quickl}^ 
becomes  purulent  and  remains  so,  and  the  vagina  becomes 
painful  throughout  its  whole  extent,  and  its  temperature  is 
raised.  In  favorable  cases,  however,  the  disease  throughout  its 
whole  course  may  be  of  the  character  of  a  slight,  superficial 
catarrhal  inflammation.  By  admixture  with  free  fatty  acids,  the 
secretion  may  have  a  somewhat  acid  reaction.  The  peculiar  para- 
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site,  tricliornonas  vaginjc,  wliicli  Donne  discovered  thirty-five 
years  ago,  is  not  peculiar  to  gonorrhoea.  Now  and  then  a  clian- 
cre  may  be  the  source  of  vaginal  gonorrhoea ;  this  can  only  be 
determined  by  the  use  of  the  uterine  speculum,  if  this  does  not 
cause  too  much  pain,  and  at  the  same  time  we  may  also  discover 
the  papillar}^  growths  of  granular  vaginitis  which  occur  some- 
times in  gonorrhoea,  but  are  not  peculiar  to  it,  or  we  may  find 
evidences  of  the  gonorrhoeal  catarrh  having  spread  to  the  uterus. 
As  a  rule,  gonorrhoea  affecting  the  vagina  has  a  disposition  to 
spread  from  the  vulva  to  the  uterus.  When  the  inflammation  is 
severe,  there  may  be  some  fever  at  first.  By  proper  treatment  and 
judicious  conduct  on  the  part  of  the  patient  the  disease  may  be 
completely  cured  in  a  few  weeks,  but  may  easily  be  again  excited 
by  the  next  menstruation,  and  it  may  be  necessary  to  examine 
again  carefull}^,  and  even  to  employ  energetic  treatment  once 
more.  Irritation  of  the  genitals  by  intercourse  at  too  early  a 
stage  will  protract  the  disease  considerably,  and  leads  eitlier  to  a 
chronic  vaginal  gonorrhoea  or  to  a  chronic  leucorrhoea  which 
gradually  loses  its  infecting  character,  but  may  sometimes  lead 
to  a  permanently  indurated,  hypertrophic  condition  of  the  vagi- 
nal mucous  membrane,  which  then  loses  its  customary  soft,  vel- 
vety condition.  ' 

When  gonorrhoea  spreads  to  the  uterus,  it  usually  affects  the 
cervix,  and  can  only  be  detected  by  examination  with  the  specu- 
lum. In  addition  to  redness,  slight  swelling,  and  occasionally 
superficial  erosions  around  the  os  uteri,  we  also  observe  a  mu- 
cous, viscid,  or  purulent  secretion  escaping,  which  is  sometimes 
mixed  with  gelatinous  mucus,  and  sometimes  is  more  distinctly 
purulent;  a  certain  amount  of  sanguineous  discoloration  is  also 
not  unfrequently  visible.  The  uterine  secretion  is  always  alka- 
line. Erosion  of  the  lower  lip  of  the  os  uteri  gives  rise  to  the 
streaks  or  spots  of  blood  sometimes  seen.  Per  se,  however,  gon- 
orrhoea of  the  cervix  uteri,  which  seldom  spreads  to  the  mucous 
membrane  within  the  uterus,  affords  no  pathognomonic  signs 
throughout  its  whole  course,  which  may  be  very  protracted. 

Occasionally  we  may  see  granular  spots  of  a  deep  red  color, 
greatly  developed  and  hypertrophied  papillae,  which  have  bec^n 
described  as  granular  ulcerations,  and  on  which  undoubtedly 
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the  epithelium  is  deficient ;  also  simple  erosions,  especially  of 
follicles,  are  situated  in  the  neighborhood  of  the  os  uteri,  and 
these  not  unfrequently  extend  into  its  cavitj^ ;  sometimes  the 
whole  cervix  uteri  appears  swollen,  and  of  a  somewhat  dark  red 
color. 

Gonorrhoea  in  women,  therefore,  shows  all  the  signs  of  an 
inflammation  attended  by  purulent  discharge  and  power  of  in- 
fection, and  extending  from  the  vulva  and  meatus  urinarius  into 
the  cavity  of  the  uterus.  The  last  and  rare  extension  through 
the  uterus  and  along  one  of  the  Fallopian  tubes  to  the  ovary  is 
characterized,  according  to  the  authors  who  describe  it,  by  a 
painful  tumor,  which  makes  its  appearance  suddenly  on  one  side, 
at  the  lower  part  of  the  abdomen,  and  which  usually  terminates 
in  resolution  at  the  end  of  two  or  three  weeks,  the  pain  ceasing 
and  the  tumor  disappearing. 


Diagnosis. 

The  onset  of  gonorrhoea  is  very  easily  detected  both  by  the 
physician  and  by  the  patient.  Most  important  are  the  pain,  the 
acute  onset,  the  marked  swelling,  the  offensive  purulent  dis- 
charge, and  the  marked  scalding  on  micturition.  I  have,  how- 
ever, exceptionally,  twice  met  with  a  similar  state  of  things 
directly  after  marriage  in  women  with  small  genitals,  and  who 
had  previously  never  had  sexual  intercourse.  In  these  cases 
rest,  abstinence,  cold  applications,  and  lukewarm  baths  suffice 
to  remove  this  state  of  simple  irritation  quickly,  whilst  conta- 
gious gonorrhoea  goes  through  its  different  stages.  If  we  can 
squeeze  a  muco-purulent  fluid  out  of  the  urethra,  we  obtain  val- 
uable evidence  as  to  diagnosis  ;  but  this  sj-mptom  is  not  present, 
as  a  rule.  If  the  early  and  more  painful  stage  has  subsided,  and 
there  is  less  pus  in  the  discharge,  while  the  quantity  of  mucus 
has  increased,  it  is  almost  impossible  to  establish  a  certain  diag- 
nosis, unless  the  women  come  spontaneously  to  consult  the  medi- 
cal man  ;  and  it  is  just  such  cases,  as  they  are  usually  neglected, 
which  remain  infectious  for  a  long  period.  The  affections  of  the 
glands  of  Bartholini  have  no  decisive  diagnostic  value,  for  all 
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sorts  of  diseases  of  these  glands  occur  in  women  who  have  no 
gonorrhoea,  and  even  in  virgins. 

Prognosis. 

When  gonorrhoea  in  the  female  is  unattended  by  any  compli- 
cations, it  is,  as  a  rule,  much  more  readily  cured  than  in  the  male 
subject.  If  it  is  treated  early,  it  often  remains  confined  to  tho 
vulva,  or  the  entrance  of  the  vagina  ;  if  it  has  once  spread  to  the 
neck  of  the  uterus,  it  is  generally  intractable  ;  and  it  is  especial- 
ly so  if  neglected,  and  then  often  remains  for  as  many  months  as 
it  would  have  done  weeks  if  it  had  been  properly  attended  to. 
Even  when  neglected,  however,  it  is  not  by  any  means  attended 
by  any  such  ill  consequences  as  in  the  male  subject. 

Treatment. 

This  closely  resembles  the  treatment  employed  in  the  male 
subject,  only  when  the  urethra  is  affected  ;  when  the  inflamma- 
tion is  acute,  it  should  be  of  a  soothing  character,  consisting  of 
rest,  attention  to  diet,  cold  applications,  lukewarm  hip-  or  im- 
mersion-baths, at  a  temperature  of  from  86°  to  89.6°  F.  (30-32 
C).  It  is  only  in  this  form  that  cubebs  and  balsam  of  copaiva 
are  of  use  ;  they  may  be  given  in  the  manner  already  sufficiently 
indicated. 

In  the  usual  form  of  vulvo-vaginal  and  uterine  pyorrhoea  we 
must  adopt  more  energetic  procedures.  On  the  one  hand,  women 
may  prevent  the  development  of  gonorrhoea  by  cleanliness,  fre- 
quent ablutions,  the  use  of  injections  after  any  intercourse  at- 
tended by  the  least  suspicion  ;  and,  on  the  other  hand,  the  abor- 
tive treatment  is  much  less  painful  and  attended  by  much  less 
danger  if  tried  in  the  earliest  stage  of  the  disease,  before  severe 
inflammation  has  been  already  set  up.  It  is  often  sufficient  to 
inject  a  solution  of  nitrate  of  silver  of  the  strength  of  from  four  to 
nine  grains  (0.3-0.6)  to  an  ounce  (30.0)  of  water  once  or  twice 
daily,  and  introduce  sponges  and  pieces  of  charpie  of  moderate 
size,  surrounded  with  thread,  and  which  can  be  withdrawn  by 
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means  of  a  tliread  hanging  down.  Care  slionld  be  taken  not  to 
leave  stains  on  the  linen. 

If,  however,  severe  inflammation  has  once  set  in,  it  is  mani- 
fest that  such  treatment  would  do  harm,  and  be  too  irritating. 
Under  these  circumstances  we  must  try  rest  in  the  horizontal 
position,  cold  wet  applications,  and,  at  a  later  period,  the  use  of 
mild  fomentations  and  injections  of  infusion  of  marshmallow  or 
decoction  of  flaxseed,  with  hyoscyamus  or  with  decoction  of 
poppy-heads,  repeated  five  or  six  times  daily,  long-continued  luke- 
warm baths,  lukewarm,  or,  if  they  can  be  at  all  borne,  cold  hip- 
baths several  times  a  daj^,  continued  for  5-10-15  minutes,  friction 
of  the  parts  irritated  with  almond  oil,  simple  cerate,  marshmallow 
ointment,  and  the  application  of  cold  lead  lotion.  During  this 
time  the  diet  must  be  strictly  attended  to,  and  drinks  of  lemon- 
ade, orange  sherbet,  the  diluted  juices  of  fruits  and  syrups,  etc., 
are  necessary,  and  all  sexual  intercourse,  or,  indeed,  excitement, 
must  be  most  carefully  avoided.  We  always  take  the  precau- 
tion of  separating  the  labia  from  one  another  by  the  introduction 
of  strips  of  linen  or  charpie  dipped,  in  the  early  stage,  in  cold 
water,  and  subsequently,  in  astringent  fluids. 

If  by  these  means  we  have  converted  the  acute  symptoms  into 
the  subacute  and  painless  stage,  astringents  are  indicated.  The 
preparations  of  zinc,  lead,  tannin,  and  alum  are  useful  in  the  form 
of  injections,  or  applied  by  means  of  small  sponges  in  doses  of 
from  four  to  nine  grains  (0.3-0.6),  or  more,  to  an  ounce  (30.0)  of 
water.  The  lead  preparations  are  most  suitable  in  cases  in  which 
the  inflammation  is  still  subacute.  I  have  used  the  acetate  of 
lead  in  gradually  increasing  doses  of  from  twenty  to  thirty  grains 
(1.25-2.0)  to  an  ounce  and  a  half  or  an  ounce  (50.0-30.0)  of  water. 
Alum  is  also  of  great  service,  and  as  these  injections  have  to  be 
continued  for  a  long  time,  in  order  to  diminish  the  cost  as  mucli 
as  possible,  I  usually  order  the  patient  to  procure  from  two  to  four 
ounces  (60.0-120.0)  from  the  apothecary,  in  a  box,  and  to  dis- 
solve from  one-half  to  two  teaspoonfuls  in  four  or  five  ounces 
(120.0-150.0)  of  water  for  an  injection.  Of  late  I  have  often  sub- 
stituted tannin  for  the  alum  in  the  proportion  of  a  drachm  (4.0) 
to  an  ounce  (30.0).  While  the  injection  is  being  given,  the  pelvis 
should  be  raised  and  sloping  backward  ;  it  is  most  conveniently 
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given  over  a  bed-pan,  so  that  the  bed-clothes  may  not  be  satu- 
rated. By  far  the  best  astringent  for  injection  at  this  stage  is 
tlie  nitrate  of  silver,  beginning  with  from  two  to  three  grains  (0.12- 
0.18)  to  the  ounce  (30.0),  and  gradually  increasing  to  from  four 
to  nine  grains  (0.3-0.6).  I  generally  order  a  drachm  (4.0),  dis- 
solved in  two  ounces  (60.0)  of  water,  and  direct  the  patient  to 
add  a  teaspoonful  to  the  usual  quantity  for  an  injection.  This 
is  undoubtedly  the  most  rapid  and  certain  of  all  the  remedies  in 
use ;  one  injection  at  night  before  going  to  bed  is  sufficient ; 
whereas  if  the  lead  and  alum  solutions  are  used,  two  injections 
must  be  made  daily,  and  some  cotton-wool,  dipped  in  the  fluid, 
must  be  introduced  between  the  labia. 

In  uterine  gonorrhoea  and  in  erosions  and  granular  ulcers  of 
the  cervix  uteri,  I  know  no  better  means  of  treatment  than  cau- 
terization with  a  stick  of  nitrate  of  silver,  applied  externally  and 
also  within  the  neck  ever}^  three  or  four  days. 

If  the  case  is  complicated  by  an  outbreak  of  herpes  vulvae, 
lukewarm  baths  and  lead  lotions  are  useful.  If  abscesses  form, 
they  should  be  opened  early,  and  when  they  are  situated  in  the 
glands  of  Bartholin!,  I  usually  cauterize  them  several  times  sub- 
sequently with  nitrate  of  silver,  or  else  they  are  liable  to  form 
again. 

The  internal  treatment,  when  the  urethra  is  not  involved, 
should  be  of  an  expectant  character.  As  soon  as  the  inflamma- 
tory stage  has  passed  I  order  nutritious,  substantial  food,  and  if 
the  gonorrhoea  is  intractable,  we  should  not  only  try  to  discover 
any  uterine  complications  which  may  exist  locally,  but  we 
should  also  attend  to  the  general  state  of  the  system  ;  the  nse  of 
the  preparations  of  iron  in  clilorotic  or  anaemic  conditions  is 
often  advantageous,  and  in  scrofulous  subjects,  tonics,  acorn  cof- 
fee, decoction  of  walnuts,  cod-liver  oil,  iodide  of  potassium,  and 
iodide  of  iron  especially,  etc.  We  shall  only,  in  fact,  treat  these 
or  any  other  diseases  of  the  female  genitals  successfully  by  com- 
bining accurate  observation  of  the  general  indications  with  the 
use  of  the  modern  aids  to  diagnosis  and  continuous  local  treat- 
ment. 
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Goiiorrhoeal  Affections  which  are  Common  to  Both  Sexes. 

Under  this  head  are  gonorrhoea  of  the  rectum,  gonorrhoeal 
ophthalmia,  and  gonorrhoeal  rheumatism ;  doubts  as  to  the  lat- 
ter, however,  arise  for  several  reasons. 

Gonorrhoea  of  the  Rectum. 

This  disease,  which  is  of  rare  occurrence,  mostly  arises  from 
unnatural  gratification  of  the  sexual  impulse.  Simple  contami- 
nation of  the  anus,  such  as  occurs  so  frequently  in  women  owing 
to  the  secretion  running  down,  is  a  very  exceptional  cause,  and 
is  more  likely  to  come  into  play  when,  owing  to  hemorrhoids  or 
prolapse  of  the  rectum,  parts  of  the  latter  are  brought  into  direct 
contact  with  the  infecting  material,  than  when  the  lower  part  of 
the  rectum  and  the  anus  are  healthy. 

This  gonorrhoea  of  the  rectum  causes  congestion  and  swelling 
of  the  mucous  membrane,  and  is  attended  by  a  purulent  rather 
than  a  mucous  discharge.  The  constant  sense  of  pressure,  burn- 
ing and  itching  in  the  anus  is  much  increased  on  each  evacuation 
of  the  bowels,  and  sometimes  there  are  very  troublesome  spas- 
modic attacks  in  the  anus,  and  extending  even  to  the  bladder. 
Excoriations  and  fissures  are  very  liable  to  form  in  the  folds  of 
the  anus  and  render  the  evacuation  of  the  bowels  still  more  pain- 
ful. Gronorrhoea  of  the  rectum  has,  however,  happily  a  decided 
tendency  to  heal  in  a  few  weeks.  Exceptionally,  the  inflamma- 
tion may  spread  to  the  submucous  connective  tissue,  and  in  this 
way  give  rise  to  the  formation  of  abscesses,  or  even  fistulse  in  the 
neighborhood.  Much  more  frequently  we  observe  slight  erythe- 
matous irritation  of  the  skin  around  the  anus.  Sometimes 
pointed  papillary  outgrowths  subsequently  develop. 

Treatment. 

If  we  see  the  case  at  an  early  period,  we  may  try  the  abortive 
treatment  and  inject  seven  and  a  half  grains  (0.5)  of  nitrate  of 
silver,  dissolved  in  an  ounce  or  an  ounce  and  a  half  (30.0-40.0) 
of  water,  followed  quickly  by  a  copious  clyster  of  cold  water. 
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The  pain  excited  by  the  nitrate  is  often  considerable,  but  is  gen- 
erally transitory.  As  a  rule,  we  only  see  such  cases  when  they 
have  already  attained  their  full  development.  If  the  pain  is 
very  persistent  and  severe,  we  may  order  cold  applications  or 
lukewarm  hip-baths,  a  small  enema  of  two  ounces  (60.0)  with 
ten  drops  of  laudanum  which  must  be  retained  by  the  patient, 
or  insert  a  suppository  of  cacao-butter  with  a  sixth  of  a  grain 
(0.01)  of  morphia  from  time  to  time.  Occasionally  it  may  be 
necessary  to  apply  six  or  eight  leeches  around  the  anus,  and  they 
may  be  of  service  if  some  congestive  condition  of  the  rectum  has 
existed  previously.  In  order  to  avoid  hard  stools,  small  quan- 
tities of  castor  oil  or  compound  liquorice  powder  should  be 
ordered.  If  the  first  inflammatory  stage,  which  hardly  lasts  a 
week,  has  passed,  we  inject  a  solution  of  alum,  from  forty- 
flve  to  seventy-five  grains  (3.0-5.0)  to  from  two  to  three  ounces 
(6'3. 0-100.0)  of  water  once  or  twice  daily,  and  in  the  intervals 
insert  charpie  dipped  in  the  solution,  according  to  the  rules 
followed  in  the  treatment  of  diseases  of  the  rectum.  The  small- 
est fissure  whatever  must  be  cauterized  every  two  days  with  a 
stick  of  nitrate  of  silver,  which  must  be  passed  within  the  anus, 
and  of  course  is  very  painful.  Abscesses  in  the  neighborhood  of 
the  anus  must  be  opened  as  early  as  possible.  Gonorrhoea  of 
the  mouth  and  nose  have  been  accepted  in  various  quarters  on 
theoretical  grounds,  but  have  never  been  actually  demonstrated 
by  clinical  observation  so  far  as  I  know.  Gonorrhoeal  ophthal- 
mia, on  the  other  hand,  is  of  more  frequent  occurrence  and  often 
of  a  very  rapidly  destructive  character. 


Ophthalmia  Pyorrhoica— GonorrhcEal  Ophthalmia. 

This  is  undoubtedly  the  most  terrible  complication  of  gonor- 
rhoea. If,  on  the  one  hand,  it  is  true  that  specific  gonorrhoeal 
ophthalmia  arises  in  the  majority  of  cases  from  direct  transfer- 
ence of  the  specific  poison,  yet,  according  to  Ricord,  this  is  not 
by  any  means  the  sole  mode  of  origin.  Of  the  first  mode  of 
direct  contagion  there  exist  very  many  undoubted  examples. 
Ricord  cites  the  following  :  A  woman,  who  did  not  herself  suffer 
from  gonorrhoea,  bathed  her  eye  with  a  lead  lotion  in  which  her 
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husband  washed  his  penis  affected  with  gonorrhoea,  and  was 
attacked  with  very  severe  gonorrhoea!  ophthalmia.  A  man  suffer- 
ing from  gonorrhoea  was  attacked  with  gonorrhoea!  ophthaimia, 
and  soon  afterwards  a  brother,  who  slept  with  him  but  was  not 
suffering  from  gonorrhoea,  had  a  very  severe  attack  of  gonor- 
rhoea! ophthalmia.  In  the  hospital  at  Zurich  were  two  ophthalmic 
patients  lying  close  together,  who  washed  themselves  with  the 
same  sponge.  One  had  gonorrhoea  and  gonorrhoeal  ophthalmia  ; 
the  other,  who  was  free  from  the  disease  throughout,  was  at- 
taclved  with  a  very  severe  gonorrhoea!  ophthalmia,  resulting  in 
the  destruction  of  one  eye.  The  self-infection  of  the  patient  is 
often  taken  for  granted,  but  is  not  always  easily  proved.  Whether 
this  gonorrhoeal  ophthalmia  may  occur  in  patients  long  after  an 
attaclt  of  urethra!  gonorrhoea,  and  without  direct  contagion,  as 
Ricord  believes,  seems,  to  me  at  !east,  doubtfuL 


Symptoms. 

Usually  the  inflammation  begins  in  one  eye  only,  but  quickly 
makes  its  appearance  in  the  other.  The  patient  is  suddenly 
attacked  with  severe  burning  and  itching  in  the  eyelids,  the 
wliole  orbita!  region  becomes  very  painful,  the  palpebral  and 
ocular  conjunctiva  become  hypersemic,  assuming  a  red,  velvety 
appearance.  At  the  very  commencement  there  is  an  overflow  of 
tears,  and  the  discharge  is  of  a  serous  cliaracter,  but  soon  be- 
comes purulent,  and  does  not  merely  glue  the  eyelids  together, 
but  flows  uninterruptedly  from  between  the  eyelids.  Exter- 
nally, the  eyelids  look  swollen  and  red,  and  sometimes  are  even 
everted.  On  the  inner  surface  an  extreme  degree  of  chemosis  is 
rapidly  produced.  Occasionally  the  eyelashes  may  be  turned 
inward  and  cause  irritation.  The  cornea,  which  at  first  is  quite 
intact,  lies  at  the  bottom  of  a  pit  formed  by  the  greatly  swollen, 
bright  red,  and  oedematous  conjunctiva,  and  is  partly  bathed  in 
pus.  Subsequently  the  cornea  becomes  affected.  At  first  it  is 
slightly  less  transparent,  then  ulcerations  occur,  followed  either 
by  extensive  leukomata  or  by  collections  of  pus  between  the  cor- 
neal lamellfe,  softening,  perforation,  escape  of  the  fluid  contents 
of  the  eyeball,  and  total  loss  of  vision.    In  the  bad  cases  both 
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eyes  may  be  lost.  In  the  worst  cases  of  very  severe  contagion 
the  progress  may  be  so  rapid  that  the  result  just  mentioned  may 
occur  in  twenty-four  hours.  Usually,  however,  the  symptoms 
progress  rapidly,  but  less  destructively.  In  twenty-four  hours 
the  chemosis  and  purulent  discharge  are  well  marked,  but  the 
cornea  is  not  affected  for  some  days,  so  that  at  the  end  of  the 
hrst  or  in  the  beginning  of  the  second  week  there  may  be  well- 
marked  opacities  or  ulcers  of  the  cornea,  or  the  latter  may  have 
become  perforated— results  which  commonly  follow  if  the  dis- 
ease has  been  left  to  take  its  course,  or  has  been  inefficiently 
treated.  Under  appropriate  treatment,  on  the  contrary,  im- 
provement follows  usually  in  the  course  of  three  or  four  days. 
The  swelling  of  the  eyelids  and  of  the  conjunctiva  diminishes 
slightly,  the  redness  becomes  less  intense,  and  the  cornea,  in  the 
most  favorable  cases,  remains  wholly  free,  or,  more  usually,  is 
slightly  opaque  and  ulcerated  ;  but  perforation  does  not  occur, 
nor  is  there  any  onyx.  When  the  inflammation  is  very  severe  it 
may  extend  to  the  iris.  If  the  improvement  continues,  the 
swelling  and  the  discharge  of  pus  quickly  diminish  during  the 
next  few  days,  and  the  pain  is  much  less  severe.  The  fever, 
which  at  the  height  of  the  disease  may  sometimes  be  severe,  dis- 
appears, and  the  disease  commonly  terminates  in  from  ten  to 
fourteen  days,  some  hypersemia  of  the  conjunctiva  continuing 
for  a  while  longer,  and  the  opacities  of  the  cornea  diminishing  in 
the  course  of  time. 

maanoHs       ""ttUS  o<V/EST■RIDI^J 

VUiy  I  l/UO  to  . 

'  n  n  o  I  r>  A  I 

It  is  hardly  necessary  to  say  much  as  to  the  diagnosis,  for  it 
is  scarcely  possible  to  confound  gonorrhceal  ophthalmia  with  any 
of  the  ordinary  superficial  inflammatory  affections  of  the  eye ; 
and  the  ordinary  form,  the  so-called  Egyptian,  and  the  ophthal- 
mia neonatorum,  differ  more  on  account  of  the  causes  which  give 
rise  to  them  than  on  account  of  their  symptoms,  and  even  from 
this  point  of  view  the  ophthalmia  neonatorum  is  not  so  distinct 
as  is  generally  believed,  for  it  not  unfrequently  depends  really  on 
the  existence  of  an  infectious  discharge  from  the  female  genitals 
at  the  time  of  the  birth  of  the  child.    The  differential  diagnosis 
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of  diphtheritic  ophthalmia  is  much  more  important,  but  it  would 
take  us  out  of  our  way  to  go  into  the  question  here.  According 
to  V.  Graefe/  not  only  may  gonorrhoea  be  followed  by  catarrh 
and  granular  conjunctivitis,  etc.,  but  also  by  true  diphtheria  of 
the  conjunctiva,  an  important  fact  in  regard  to  treatment. 

Prognosis. 

Of  all  forms  of  acute  ophthalmia,  the  group  designated  by 
the  term  purulent,  and  especially  the  form  known  as  gonorrhoeal, 
are  the  worst,  with  the  exception  of  the  diphtheritic  ophthalmia, 
but  vary  according  to  their  progress.  The  more  rapid  and  acute 
the  latter  is,  the  less  does  energetic  and  proper  treatment  avail, 
whilst,  when  the  progress  is  less  rapid,  as  is  commonly  the  case, 
our  skill  has  at  least  time  to  produce  an  effect.  I  have  never,  as 
yet,  had  the  misfortune  to  see  blindness  result  from  an  attack  of 
purulent  ophthalmia  in  adults  or  in  new-born  children  when  the 
patient  came  under  care  early,  but,  as  a  rule,  have  been  fortu- 
nate enough  to  save  both  eyes  ;  only  once  has  one  eye  been  to- 
tally lost,  and,  in  that  case,  I  do  not  distinctly  recollect  whether 
the  eye  had  shrivelled  up  or  was  merely  affected  with  exten- 
sive opacity.  I  cannot  divest  myself  of  the  suspicion  that  the 
unfavorable  results  formerly  met  with  have  depended,  in  part, 
at  least,  on  inefficient  treatment.  This  does  not  apply  to  dijpli- 
theritic  conjunctivitis  after  gonorrhcea,  for  I  have  never  had  an 
opportunity  of  treating  a  case. 

Treatment. 

It  is  of  the  utmost  importance  to  prevent  the  onset  of  the  dis- 
ease. Every  person  suffering  from  gonorrhoea  should  be  warned 
of  the  liability  to  infection  by  careless  contact  of  lingers,  sponges, 
towels,  etc.  The  most  trustworthy  prophylactic  measure  is  to 
treat  the  gonorrhoea  as  energetically  as  possible ;  of  late  years, 
since  the  idea  has  been  given  up  that  we  ought  to  let  the  disease 
run  its  course  for  a  while,  for  fear  of  driving  it  in  by  interference, 
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purulent  oplitlialmia  luis  become  mucli  less  frequent.  In  the 
department  for  syphilis  at  the  Zurich  hospital,  I  never  knew 
the  infection  to  occur  once,  and  all  the  cases  I  had  to  treat  came 
from  outside,  and  showed  the  disease  in  an  advanced  stage.  IE 
one  eye  is  affected,  every  precaution  should  be  taken  by  means 
of  the  position  in  which  the  patient  lies,  care  in  washing,  etc.,  to 
prevent  the  inflammation  being  communicated  to  the  other,  and, 
for  this  purpose,  a  close-fitting  protective  bandage  should  be  ap- 
plied, and  the  patient  placed  in  a  suitable  position.  As  long  as 
there  is  any  danger  of  infection,  it  is  well  to  close  the  sound  eye 
with  strapping. 

As  to  indications  in  reference  to  the  treatment  of  the  inflamed 
eye,  we  do  not  waste  any  time  in  trjdng  to  bring  back  a  urethral 
gonorrlicea  which  has  already  disappeared.  The  slighter  forms 
are  to  be  treated  in  the  same  way  as  ordinary  catarrhal  ophthal- 
mia, but  must  be  very  carefully  watched.  In  the  severer  forms 
complete  rest  in  a  darkened  room,  general  and  local  antiphlogis- 
tic remedies,  and  the  energetic  employment  of  nitrate  of  silver 
are  necessary.  A  copious  venesection  should  be  accomplished, 
and  from  fifteen  to  twenty  leeches  should  be  applied  to  the  tem- 
ple or  behind  the  ear,  and  repeated,  according  to  circumstances, 
every  eight  or  twelve  hours.  From  the  first,  in  gonorrhceal 
ophthalmia,  we  cauterize  the  conjunctiva  quickly  and.  superfi- 
cially with  the  nitrate  of  silver  in  stick,  or  in  the  form  of  a  con- 
centrated solution — in  children,  of  the  strength  of  one  part  to 
four  or  six  of  water,  and  in  adults,  of  one  part  to  two  or  three  of 
water.  After  each  cauterization  cold  water  or  a  weak  solution  of 
salt  should  be  injected.  If  the  inflammation  is  very  severe,  or 
if  the  discharge  has  only  ceased  or  abated  for  a  few  hours,  a 
second  cauterization  should  follow  the  first  in  eight  to  ten  hours, 
and,  if  necessary,  a  third  should  follow  after  a  similar  interval. 
In  addition,  a  copious  cold  injection  should  be  made  every  hour 
with  a  glass  syringe  or  the  well-known  curved  tube  of  the  eye- 
douche,  the  eyelids  being,  of  course,  sufliciently  separated  from 
one  another.  If  the  inflammation  has  already  begun  to  subside, 
it  is  well,  as  a  rule,  to  apply  weaker  caustics  every  day  or  two, 
cold  applications  to  the  eyes  being  employed  in  the  intervals. 

If  the  chemosis  is  very  considerable  and  intractable,  it  is 
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advisable  to  snip  off  large  folds  of  conjunctiva  with  Cooper's 
curved  scissors,  the  bleeding  which  follows  from  the  greatly  con- 
gested vessels  being  also  beneficial.  If  it  is  necessary  to  use  any 
caustic,  this  should  be  applied  before  excising  any  portion  of  the 
conjunctiva.  When  the  inflammation  has  somewhat  abated,  I 
am  in  the  habit  of  substituting  tannin  for  the  nitrate  of  silver, 
and  I  order  it  in  the  form  of  a  solution  of  the  strength  of  from 
four  to  nine  grains  (0.3  to  0.6)  to  the  ounce  (30.0),  to  be  dropped 
into  the  eye  three  or  four  times  a  day.  When  the  disease  is  at  its 
height,  I  have  had  good  results  from  the  application  of  large 
blisters  behind  the  ears  or  at  the  back  of  the  neck.  Ricord 
recommends  the  local  abstraction  of  blood,  on  the  plan  advocated 
by  Gama,  which  consists  in  applying  only  two  or  three  leeches 
at  a  time,  but  replacing  them  by  others  as  soon  as  the  first  fall 
off,  for  a  period  of  twelve  hours  or  longer.  Internally,  I  gener- 
ally give  calomel  in  moderately  large  doses,  from  one  and  a  half 
to  two  grains  (0.10  to  0.12)  every  two  hours,  and  in  addition  or- 
der mercurial  ointment  to  be  rubbed  into  the  forehead  at  a  suflB- 
cient  distance  from  the  eye.  If  the  calomel  is  not  borne,  or  if 
salivation  occurs  quicldy,  I  administer  nitrate  of  soda  in  doses  of 
two  drachms  or  half  an  ounce  (8.0  to  16.0)  daily,  or  vigorous  pur- 
gatives, extract  of  colocynth  in  doses  of  from  two  to  three  grains 
(0.12  to  0.18)  in  the  morning  while  fasting,  or  a  glass  of  Seidlitz 
or  Piillna  or  Ofen  bitter  water.  In  short,  onl}^  energetic  treat- 
ment is  likely  to  be  attended  b}^  any  good  results.  In  diphthe- 
ritic conjunctivitis,  antiphlogistics  and  mercurials  are  useful, 
while  caustics  and  vesicants  are  to  be  avoided  entirely. 

Diseases  Occurring  as  Accidental  Complications  of  OonorrhcBa  or 
having  an  Indirect  Connection  with  it. 

Under  this  head  we  shall  treat  of  the  so-called  gonorrhoeal 
rheumatism  and  of  the  papillary  cutaneous  outgrowths  desig- 
nated "pointed  condylomata." 

Articular  Rheumatism  Occurring  in  the  Course  of  Gonorrhoea. 

Since  the  appearance  of  the  work  of  Swediaur,  we  have  been 
aware  that  articular  rheumatism  not  unfrequently  attacks  pa- 
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tieiits  who  are  suffering  from  gonorrlicea,  or  who  have  only  just 
recovered  from  it,  while  physicians  of  great  authority  were  not 
willing  to  accept  any  intimate  ]'elationship  between  the  two  dis- 
eases, and  regarded  the  connection  as  accidental ;  other  physi- 
cians, owing  to  their  humoral  pathology  tendencies,  considered 
the  so-called  gonorrhceal  arthritis  a  true  metastasis  of  the  dis- 
ease, and  the  fact,  which  undoubtedly  occurs  sometimes,  that 
some  patients  complain  of  pains  in  the  joints  on  each  fresh  attack 
of  gonorrhoea,  was  taken  to  be  an  incontestable  proof  of  the  truth 
of  the  theory.  A  third  party,  starting  from  the  fact  that  the 
mere  introduction  of  a  catheter  in  the  male  is  sufficient  occasion- 
ally to  excite  pains  in  the  joints,  and  that  these  may  also  occur  in 
puerperal  women,  argued  the  existence  of  a  genital  rheumatism, 
and  an  otherwise  excellent  investigator,  Lorain  of  Paris,  sup- 
ported this  view.  However,  rigors  and  other  accidents  occur 
more  frequently  after  the  introduction  of  a  catheter  than  do  pains 
in  the  joints;  the  arthritic  pains  complained  of  by  puerperal 
women  not  unfrequently  have  a  pyaemic  origin.  The  knowl- 
edge which  we  at  present  possess,  therefore,  merely  allows  of 
our  being  certain  of  the  fact  that  articular  rheumatism  frequently 
occurs  during  the  course  of  gonorrhoea,  or  very  soon  after  its 
cure.  I  have  also  several  times  met  with  neuralgia,  especially 
in  the  hip,  inflammation  of  the  sheaths  of  tendons,  etc.,  during 
or  soon  after  an  attack  of  gonorrhoea.  That  the  latter,  therefore, 
predisposes  to  a  certain  extent  to  the  occurrence  of  rheumatic 
affections,  and  especially  articular  rheumatism,  may  consequently 
be  granted.  I  shall  abstain,  however,  from  offering  any  explana- 
tion as  to  the  way  in  which  the  urethritis  of  the  male  or  the 
gonorrhoea  of  the  female  sets  up  the  joint-affection  or  other 
rheumatic  complication,  all  the  more  readily  because  none  of 
the  theories,  or,  more  strictly,  hypotheses  hitherto  suggested,  are 
tenable. 

The  arthritis  shows  a  certain  preference  for  the  knee-joint, 
and  is  attended  by  considerable  effusion.  In  the  case  of  one 
patient  in  Paris  this  struck  me  as  so  remarkable  that  I  put  the 
question  directly  to  the  patient,  a  young  girl,  whether  she  was 
not  suffering  from  gonorrhoea,  and  at  first  received  an  indignant 
denial ;  but  when  a  local  examination  left  no  doubt  on  that  point, 
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she  tlien  confessed.  On  the  whole,  this  kind  of  rheumatism  is  by 
far  less  frequent  in  the  female  than  in  the  male  sex. 

Symptomatology. 

It  is  exceptional  for  rheumatism  to  make  its  appearance  at  an 
early  period ;  it  generally  comes  on  at  the  end  of  a  few  weeks, 
and  in  cases  of  neglected  gonorrhoea  especially.    The  onset  of 
the  articular  pains  is  generally  sudden  and  accompanied  by  con- 
siderable swelling,  and  for  the  most  part  by  fever  ;  in  the  knees, 
which  are  often  affected,  there  is  not  unfrequently  considerable 
effusion.    As  in  other  kinds  of  rheumatism,  sometimes  only  a 
few  joints  are  affected  and  sometimes  several,  sometimes  only 
the  larger  ones  and  sometimes  the  smaller  ones :  it  may  disap- 
pear in  a  few  weeks,  or  may  have  a  much  longer  duration ;  char- 
acters which  are  commonly  met  with  in  articular  rheumatism 
uncomplicated  with  gonorrhoea.  I  have  several  times  been  struck 
with  the  rapidity  with  which  the  acute  inflammatory  effusion  into 
one  or  both  knee-joints  has  become  absorbed.    The  suppuration 
which  occurs  with  extreme  rarity  in  the  joints  can  scarcely,  per 
se,  be  due  to  the  gonorrhoea.    It  is  asserted  that  this  articular 
rheumatism,  which  has  a  distinct  tendency  to  attack  certain 
localities,  never  excites  endo-  or  pericarditis.    I  know  of  no  ex- 
ception to  this,  but  the  peculiarity  in  the  course  of  the  disease 
must  be  established  on  more  definite  evidence  than  at  present 
exists  before  we  shall  be  justified  in  deducing  any  theories  from  it. 
The  neuralgia  and  inflammation  of  the  sheaths  and  of  the  bursffi 
mucosa,  which  occur  in  patients  affected  with  gonorrhoea,  have 
no  special  characters. 


Prognosis. 

This  is,  as  a  rule,  of  a  favorable  character,  and  it  is  but  sel- 
dom that  any  sequelse  are  left,  and  it  is  also  exceptional  for  the 
rheumatic  pains  to  be  protracted  or  to  become  chronic.  The 
prognosis,  therefore,  is  in  general  that  which  pertains  to  ordinary 
rheumatism.  It  is  so  far  of  a  more  favorable  character  that  there 
is  no,  or  but  little,  tendency  to  affections  of  the  heart,  and  I  have 
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never  known  a  case  of  sudden  death  in  tliis  disease  when  com 
plicated  with  gonorrlioea,  wliile  in  other  forms  of  rheumatism  this 
untoward  result  has  not  been  of  sucli  great  rarity,  and  espe- 
cially in  Breslau.  We  may  justly,  however,  object  as  regards 
both  these  points,  that  many  patients  suffering  from  acute  artic- 
ular rheumatism  may  have  had  gonorrhoea  or  a  gleet  of  no  long 
standing,  without  the  physician  suspecting  it.  At  one  period, 
dui'ing  which  I  examined  the  urethra  of  every  male  patient  suf- 
ferinir  from  articular  rheumatism  admitted  into  the  Zurich  Hos- 
pital,  I  several  times  found  urethritis  and  its  consequences, 
which  otherwise  I  should  not  have  discovered.  Until  the  urethra 
has  been  carefully  examined  in  hundreds  of  cases  of  articular 
rheumatism,  and  the  history  carefully  taken,  with  a  view  to  gon- 
orrhoea, we  shall  not  be  in  a  position  to  speculate  and  draw  con- 
clusions on  the  subject. 

Treatment. 

Irrespective  of  the  treatment  of  the  gonorrhoea,  the  articular 
rheumatism,  per  se,  is  best  treated  expectantly,  for  none  of  the 
reputed  anti-rheumatica  are  of  any  avail  in  definitely  shortening 
its  duration.  Inunctions  of  fatty  materials  into  the  joints,  cold 
applications  if  the  pains  are  severe,  hypodermic  injections  of 
morphia  at  night  if  the  pains  persist,  and  rest  in  the  horizontal 
position,  form  the  chief  means  of  treatment.  If  the  disease  per- 
sists locally,  painting  with  iodine  and  the  internal  administration 
of  iodide  of  potassium,  alone,  or  in  combination  with  colchicnm, 
may  be  of  service.  As  a  drink,  I  order  for  all  such  patients 
plenty  of  lemon -juice,  as  much  as  from  three  to  four  ounces  (100.0 
-120.0)  daily,  sufficiently  diluted  with  water  and  sweetened.  If 
the  rheumatism  becomes  chronic,  it  must  be  treated  on  the  prin- 
ciples which  guide  us  in  other  forms  of  the  disease. 

Papillary  Outgrowths  in  Patients  Suflfering  from  Gonorrhoea. 

I  have  already,  some  years  ago,  in  my  large  work  on  Patho- 
logical Anatomy,  stated  what  I  still  believe  to  be  a  fact :  that  the 
papillary  outgrowths,  which  are  called  pointed  condylomata, 
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liave  no  direct  connection  with  any  venereal  disease,  but  occur 
much  more  frequently  in  those  who  have  often  suffered  from  such 
affections  and  are  dirty  in  their  habits,  than  in  those  who  are 
cleanly  and  have  either  never  suffered  from  venereal  disease,  or 
only  slightly  so.  The  number  of  cases  also  is  not  by  any  means 
small,  in  which  I  have  found  similar  growths  in  men  as  well  as 
in  women,  without  the  slightest  connection  with  gonorrhoea ;  in- 
deed, I  have  several  times,  and  even  recently,  met  with  such  in 
chaste  virgins.  The  repeated  but  scarcely  demonstrated  conta- 
gion of  these  so-called  pointed  condylomata  would,  at  the  most, 
only  prove  their  transferability,  but  not  by  any  means  that  they 
originated  from  gonorrhoea.  Still  less  is  there  any  connection 
between  the  multiple  tumors  due  to  hypertrophy  of  the  seba- 
ceous glands,  which  have  been  very  inappropriately  named  sub- 
cutaneous condylomata,  and  any  gonorrhoeal  disease  whatever. 

It  would  lead  me  too  far  out  of  my  way  were  I  to  treat  in 
detail  of  these  localized  li}^  per  trophies  of  the  skin,  which  not 
only  affect  the  deepest  layers  of  the  epidermis,  but  also  the  pa- 
pillae. The  situations  in  which  they  are  met  with  show  that 
they  occur  where  sebaceous  products  accumulate  and  disinte- 
grate :  on  the  glans  and  at  its  base ;  on  the  prepuce,  especially 
when  this  is  tight ;  in  women,  on  the  labia,  in  the  urethra,  in  the 
vagina,  on  the  os  uteri,  around  the  anus,  etc  ;  when  their  surfaces 
often  undergo  change  and  renewal,  owing  to  friction,  irritation, 
and  contact  with  fluid  secretions,  they  somewhat  resemble  gran- 
ulations, while  at  other  times  they  are  drier  and  more  horn}^  on 
the  surface.  By  pressure  they  may  become  flattened,  or  else 
otherwise ;  they  rather  resemble  strawberries  or  a  cauliflower. 
If  they  obstruct  the  flow  of  urine  or  the  passage  of  the  fjeces, 
owing  to  their  position,  they  are  also  liable  to  be  irritated  by 
these  excretions  and  may  become  inflamed,  or  in  rare  cases  the 
surface  may  even  slough  or  become  gangrenous. 

As  I  do  not  consider  that  they  have  any  direct  connection 
with  our  subject,  I  shall  only  deal  shortly  with  the  question  of 
treatment.  I  have  always  found  it  best  to  snip  them  off  early 
and  thoroughly  with  curved  scissors.  We  may  also  sometimes 
get  them  to  shrivel  up,  if  they  are  but  small,  by  the  application 
of  perchloride  of  iron  or  tincture  of  iodine.    Astringents,  as  well 
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as  caustics,  however,  cause  much  more  pain  and  are  much  slower 
in  their  action  tlian  tlie  simple  j)lan  of  cutting  them  off.  When 
they  occur  in  large  numbers  massed  togetlier,  such  free  bleeding 
may  be  caused  by  their  extirpation  that  it  may  be  necessary 
either  to  destroy  them  with  the  galvanic  cautery,  or  get  rid  of 
them  by  degrees  by  trying  different  parts  in  succession.  In  my 
work  on  Pathological  Anatomy,  illustrated  by  copperplates,  I 
have  given  the  histories  of  cases  of  such  large  cauliflower-like 
growths  from  the  skin,  accompanied  by  drawings  taken  both 
before  and  after  operations,  and  which  demonstrate  the  thorough 
efficiency  of  this  plan.  The  whole  of  this  group  of  hypertrophic 
and  neoplastic  formations,  however,  rather  belongs  to  the  do- 
main of  surgery,  and  has  but  an  indirect  connection  with  the 
subject  of  gonorrhoea,  as  I  have  already  pointed  out. 
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The  diseases  of  the  male  genital  organs  will  be  described  in 
the  following  pages,  so  far  as  they  belong,  by  a  custom  which  is 
daily  becoming  more  established,  to  the  physician's  province. 
Obviously,  no  sharply  delined  line  of  separation  from  surgery 
can  be  drawn  ;  but,  since  in  practice  the  great  majority  of  these 
cases  are  more  akin  to  surgery  than  to  medicine,  we  find  no  rea- 
son to  depart  from  the  customary  boundaries  of  our  subject. 
We  shall  here  treat,  therefore,  only  of  morbid  seminal  losses,  as 
well  as  of  impotence  and  sterility,  in  the  male. 

The  general  title  alone — "Functional  Diseases  " — under  which 
we  liave  collected  these  conditions  implies  that,  although  this  is 
a  manual  of  special  pathology,  we  are  compelled  to  give  a  merely 
symptomatic  section  instead  of  sharply  defined  and  precisely 
characterized  descriptions  of  disease. 

Unfortunately,  we  are  at  present  unable,  and  probably  shall 
be  unable  for  a  long  time,  to  present  our  knowledge  of  the  sub- 
ject in  any  other  manner.  There  can  hardly  be  any  other  section 
of  clinical  medicine  as  incomplete  and  neglected  as  this,  and  it 
makes  an  author  feel  his  subject  the  more  thoroughly  thankless 
the  farther  he  advances  with  it. 

The  existing  literature  on  this  subject  must  be  described  as 
extremely  imperfect,  not  a  few  even  of  the  works  which  are  often 
quoted  scarcely  rising  to  the  right  of  being  called  scientific.  The 
older  treatises  fail  in  this,  that,  having  no  basis  in  anatomy  and 
physiology,  they  have  no  decided  direction  ;  unimportant  points 
are  exaggerated,  important  ones  slurred  over,  incompleteness  and 
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gross  errors  are  met  witli  to  an  unusual  extent,  even  in  those 
works  which,  in  their  day,  had  the  liighest  reputation. 

In  the  last  fifteen  years  (probably  as  a  reaction  after  the  pre- 
vious flood  of  literature  produced  by  Lallemand's  work)  very 
little,  relatively,  has  been  done  in  this  matter  ;  and  the  best  re- 
cent authors  have  sought  to  criticise  what  had  been  formerly 
done,  by  the  help  of  the  notable  progress  of  modern  physiology, 
without  introducing  anything  really  new. 

Lallemand's  spacious  and  haughty  edilice,  fancifully  com- 
pleted even  to  the  smallest  details,  has  thus  been  changed  into 
a  fragmentary  and  neglected  structure,  based  here  and  there  only 
upon  very  poor  foundations. 

The  following  study  of  the  subject  will  be  nothing  more  ;  it 
only  claims  to  be  a  superficial  statement  of  what  (according  to 
my  own  observation  and  that  of  others)  is  probable  or  certain, 
and  it  particularly  endeavors  to  bring  out  tlie  obscurit}^  and 
gaps  still  existing ;  for  a  systematic  exposition  of  the  subject 
will  only  guard  the  student  against  mistakes,  and  urge  the  ph}'- 
sician  to  further  progress,  when  it  has  been  scientifically  estab- 
lished to  the  last  point. 


Abnormal  Seminal  Losses. 

(PoUutiones  nocturnse  et  diurnse.  Spermatorrhoea.) 

A.  Goope7\  Obs.  on  the  Structure  and  Diseases  of  the  Testis.  London,  1830. — Eohelt, 
Die  mannl.  und  weibl.  Wollustorgane.  Freiburg,  1844. — Kohlrazisch,  Zur  Ana- 
tom.  und  Physiol,  der  Beckenorgane.  Leipzig,  1854. — VaUntin,  Phys.  des 
Mensclien.  Vol.  2.  III.— Gasper,  Gerichtl.  Medicin.  Biol.  Hh.—Donni,  Nouv. 
exp6r,  sur  les  anim.  sperm.  Paris,        —Fi-erichs,  Todd's  Cyclopaedia.  Vol.  IV. 

 Buflay,  Rech.  sur  le  spernie  des  vieillards  (Arch.  G(5n.  DCc.  1852). — Kodli- 

her,  Physiol.  Stud,  iiber  d.  Samenflussigkeit  (Zeitsch.  f.  wissenschaftl.  Zoologie. 
VII.  pp.  252  sqq.,  und  Wiirzb.  Verh.  VI.  pp.  80  sqq.).—ScJnceiger-Seid€l,  Arch, 
f.  Mikrosk.  Anat.  I.  p.  309.— Za  Valette  St.  George,  Ibid.  p.  403;  and  in 
Strieker's  Histology.  Cap.  XXIV.— P.  Mantegmza  and  Bozzi,  Anat.  patol.  dci 
testicoli.  Milan,  18Q5.—Mantegazza,  Gaz.  med.  Lombard.  Aug.  18G9.—Lavger- 
hans.  Die  access.  Drlisen  d.  Gcschlectsorgane.  Virchow's  Archiv.  Vol.  LXT.— 
A.  Diea,  Sperme  des  vieillarda.  Journ.  d'Anat.  et  Physiol.  1867.  pp.  449  sqq. 
—Liegeois,  Veriinderungcn  des  vSamcns  in  Krankh.  cf.  Virchow's  Jahresb.  1870. 
YoL  I.  p.  2^1— La  Valette  St.  George,  Ccntralblatt.  1871.  p.  342. 
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Peter  Frank,  Bchandlung  der  Kraiikh.  des  Menscheu.  (Gernmn  translation  by  So- 
bemht'im.)  Vol.  VII.  (A  treatise  on  spermatorrhoea  whicli  is  still  classical.) — 
Naumann,  Ilaudb.  dcr  nied.  Klin.  (A  very  complete  survey  of  the  literature 
which  had  appeared  up  to  tliat  time.) — Trousseau,  Clinique  mCdicale  (Second 
edition,  translated  into  German  by  Culmann).  Vol.  II. —  CansUUt- Henoch,  Spec. 
Pathol,  und  Therap. — Pitha,  Krankh.  der  mannl.  Genital,  in  Virchow's  Iland- 
buch. — Kocher,  in  Pitha  and  Billroth's  Handb.  der  Chirurgie.  Vol.  III.  2. — 
Benedict,  Electrotlierapie.  First  edition. 

Wichmann,  De  pollutione  diurna,  frequent,  sed  rarius  observ.  tabesc.  caus.  Gottin- 
gen,  1782.  (A  work  much  esteemed  in  its  time,  and  even  now  worth  reading.) 
— See  also  the  very  complete  account  of  the  literature  of  spermatorrhoea,  up  to 
Lallemand's  time,  in  Kaula. — Lallemand,  Des  pertes  seminales  involontaires. 
Paris  et  Montpellier,  1836. — Giviale,  Traitfi  prat,  sur  les  maladies  des  org.  gCnit- 
urin.  TI.  Cap.  2,  des  maladies  des  v^sicules  s6minales,  etc.  Paris,  1841. — Pauli, 
Ueber  Pollutionen  mit  besond.  Bezieh.  auf  Lallemand's  Schrift  ilber  dicse 
Krankh.  Speyer,  1841.  (An  unsparing  criticism  of  the  first  volume,  and  of  the 
first  part  of  the  second  volume  of  Lallemand's  work.) — Kaula,  Der  Samenfluss, 
by  Eisenmann.  Erlangen,  1847. — Bergson,  Zur  Diagnose  und  Then  der  unfreiw. 
Samerverluste.  Med.  Ztg.  1845.  No.  10. — Clemens,  De  semine  urinne  intermixt. 
Frankf.  1849. — Id.,  Deutsche  Klin.  1860. — Piclford,  Ueber  wahre  und  eingebil- 
dete  Samenverl.  Heidell).  1851. — Milton,  Spermatorrhoea.  Med.  Times,  March, 
1852. — Benedict,  Spermatorrh.  Oesterr.  Zeitschr.  f,  prakt.  Heilk.  X.  1864.  Nos. 
3  and  4. — L.  Mandl,  On  the  G^'nito-Spinal  Neuroses  Connected  with  Sperma- 
torrhoea. Union  m6d.  3  and  5.  Dec.  1863. — Skoda,  Ueber  Spermatorrhce.  Allgm. 
med.  Centralzeitg.  1869.  Nos.  46  and  47. — Gross,  De  la  prostatorrh6e.  Arch. 
Gen.  Sept.  1860. — Ouerlain,  De  la  prostatorrh6e  dans  ses  rapports,  etc.  Paris, 
1860. — Lazarus,  Wiener  med.  Presse.  1870.  No.  19.  (Treatment  by  Means  of 
the  Bougie.) — Lafonte-Gouzi,  Efficacitfi  du  brom.  de  potass,  dans  la  sperma- 
torrh. Bull,  de  Therap.  Sept.  1861. — Nepveu,  Note  sur  la  presence  de  tubes 
hyalines  partic.  dans  le  liquide  spermatique.  Gaz.  m6d.  de  Paris.  1874. 
No.  3. 

Tissot,  Von  der  Onanie.  Translated  from  the  French  by  Kerstens.  Leipzig,  1874. — 
Deslandes,  De  Tonanisme  et  des  autres  abus  vener.,  etc,  Paris,  1835. —  W.  A. 
Johnson,  Lancet.  7th  April,  1860.  (The  same  case  also  quoted  by  Behrend, 
Ueber  Reizung  der  Geschlechtstheile,  besonders  iiber  Onanie  ganz  kleiner  Kin- 
der, Journ,  f,  Kinderkrankh,  1860.  Parts  11,  12).— Lisle,  On  the  Influence  of 
Spermatorrhoea  in  the  Production  of  Insanity.  Arcli.  g6n.  Sept.,  Oct.,  1860. — 
R.  Ritchie,  Masturbation  as  a  Cause  of  Mental  Disturbance.  Lancet.  Feb., 
March,  1861. — Schroeder  van  der  KolTc,  Pathol,  und  Thcrapie  der  Geisteskrankh. 
Braunschweig,  1863.  Pp.  191,  aqq.—Plajr/e,  Gcschlechtsgcnuss  uud  Geistes- 
storung.  Memorabilien.  VIII.  8.  1863. 


Under  this  heading  we  shall  describe  the  long  series  of  condi- 
tions connected  with  abnormal  seminal  losses,  beginning  with 
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mere  nocturnal  pollutions  wliicli  are  still  within  the  limits  of 
health,  and  reaching  their  climax  in  wliat  is  called  spermator- 
rhoea. 

Many  authors  will  be  found  who  treat  impotence  and  steril- 
ity in  the  male  in  the  same  chapter,  and  with  some  reason,  inas- 
much as  the  two  subjects  are  veiy  closely  connected  ;  but,  for 
the  purposes  of  a  general  survey  of  the  subject,  I  shall  here  sepa- 
rate them. 

Before  proceeding  farther,  we  must  recall  to  our  recollection  the  most  important 
properties  of  normal  semen,  since  no  account  can  be  given  of  pathological  seminal 
losses,  unless  these  are  known. 

In  a  healthy  male  who  has  reached  the  age  of  puberty,  semen  when  ejaculated 
is  a  colorless,  opalescent  mass,  of  alkaline  reaction,  of  the  consistence  of  white  of 
egg,  and  with  a  specific  odor,  which  has  been  compared  to  that  of  the  flowers  of 
the  common  barberry,  or  of  the  sawing  of  fresh  bone.  Soon  after  ejaculation  the 
almost  gelatinous  consistence  it  liad  at  first  becomes  more  fluid  (Koelliker).  In 
water  fresh  semen  forms  a  whitish,  flocculent,  tenacious  sediment.  The  chemical 
composition  of  the  seminal  fluid  has  been  very  little  studied.  According  to  Vau- 
quelin,  it  contains  90  per  cent,  of  water  to  10  of  solid  matter:  of  which  last  4  per 
cent,  consists  of  inorganic  compounds,  especially  phosphate  of  lime,  the  rest  being 
an  albuminous  body  which  this  autlior  called  spermatin. 

Semen,  as  ejaculated,  is  known  not  to  be  a  simple  secretion  of  the  testicles,  but 
to  be  a  mixture  of  this  with  tlie  secretions  of  the  seminal  vesicles,  of  the  prostate, 
and  of  Cowper's  glands.  These  last  in  particular  contribute  the  fluid  portion  of  tlie 
semen,  the  secretion  from  the  testicles  alone  being  a  whitish,  tenacious,  inodorous 
mass.  The  specific  odor  is  obviously  also  derived  from  the  secretion  of  the  acces- 
sory glands,  of  which  we  know  little  more  than  that  it  is  strongly  albuminous.^  It 
is,  therefore,  erroneous  to  consider  that  the  peculiar  odor  is  one  of  the  necessary  cri- 
teria of  fertile  semen.  The  only  true  test  of  tliis  is  to  be  discovered  by  the  micro- 
scope, and  is  the  presence  of  the  so-called  "  spermatozoids." 

The  contents  of  the  vas  deferens,  derived  directly  from  the  testis,  consists  almost 
entirely  of  these  interesting  bodies  (about  nine-tenths),  on  the  presence  and  integrity 
of  which  (so  far  as  we  at  present  know)  the  impregnating  power  of  the  semen 
depends.  A  complete  knowledge  of  these  is  not  merely  interesting  theoretically, 
but,  as  we  shall  see  later  on,  when  treating  of  sterility  in  the  male,  is  of  practical 
importance. 

Each  si)ermatozoid  is  made  up,  as  will  be  remembered,  of  an  oval  head,  and  of  a 
thread-like  appendage,  which  is  divided  into  a  middle  portion  and  a  tail.  The 
head  is  broadest  at  the  point  of  insertion  of  the  appendage,  being  smaller  and 

'  Compare  Bruxmann,  Beitriige  zur  Kenntniss  des  Prostatasaftes.  Giessen,  1864. 
(A  disBertation  under  Eckhard's  direction.) 
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flatter  anteriorly.  We  need  not  dwell  here  upon  the  minutest  structure  of  this 
body. 

In  the  vas  deferens  the  seminal  bodies  are  still  and  motionless,  hut  in  recently 
ejaculated  semen  they  are  seen  to  move  actively,  and  this  is  a  necessary  criterium  of 
their  functional  activity.  It  is  at  present  uncertain  whether  the  secretions  of  the 
accessory  sexual  glands  promote  these  movements  merely  physically,  by  supplying 
a  fluid  for  their  suspension,  or  whether  their  action  is  also  chemical,  by  their  alka- 
linity. The  movement  is  produced  only  by  the  thread-like  appendage,  the  head 
having  no  appearance  of  independent  motion.  After  evacuation,  the  movements 
may  be  observed  to  continue  for  hours  under  certain  circumstances,  and  in  the  dead 
body  for  13  to  24  houre  (Koelliker),  or  even  84  hours  (Valentin),  In  the  female 
genitals  when  their  secretion  is  normal,  this  phenomenon  may  be  noticed  after  eight 
days,  a  fact  of  the  highest  importance  in  the  theory  of  impregnation. 

Koelliker  in  particular  has  given  a  detailed  account  of  the  behavior  of  these 
bodies  towards  various  reagents.  For  our  purpose  it  is  enough  to  know  that  alka- 
line fluids  excite  the  movements,  while  acids  paralyze  and  arrest  them ;  acid  secre- 
tion from  the  female  genitals  would,  therefore,  have  the  same  effect.  Pure  water 
stops  the  movements,  which  can  be  again  excited  by  the  addition  (even  after  they 
have  ceased  for  some  time)  of  sugar,  salt,  albuminous  solutions,  etc.  Even  when 
semen  has  been  frozen,  if  not  to  too  low  a  temperature,  the  spermatozoa  again  move 
on  being  thawed. 

The  amount  of  semen  ejaculated  on  one  occasion  by  a  healthy  man  varies  con- 
siderably, under  the  influence  of  circumstances  which  are  of  many  different  kinds, 
but  some  of  which  are  peculiar  to  each  individual.  According  to  Mantegazza  it  is 
from  0.75  to  0.6  cubic  ctm.  in  healtliy  persons. 

The  frequency  of  evacuation  has  a  great  effect  upon  the  quantity  and  composi- 
tion of  the  semen :  the  oftener  this  is  repeated,  the  less  is  the  amount  and  consist- 
ency of  the  secretion,  and,  in  particular,  the  fewer  the  spermatozoa  present.  A  case 
related  by  Casper  is  worthy  of  note  in  this  respect :  a  scientific  man,  sixty  years  of 
age,  examined  for  a  long  while,  with  Casper,  his  semen  after  each  coitus,  so  as  to 
ascertain  that  it  was  thinner  and  poorer  in  spermatozoids  the  oftener  the  act  was 
repeated  ;  if  he  had  connection  every  day  or  every  other  day,  these  bodies  were 
entirely  absent.  This  last  observation,  which  by  no  means  stands  alone,  probably 
applies  equally  to  a  large  number  of  men  wlio  are  capal^le  of  the  generative  act, 
and  has  very  great  practical  importance  in  the  investigation  of  doubtful  cases  of 
sterility  in  the  male ;  for  in  such  cases  one  has  always  to  bear  in  mind  the  possibility 
of  what  may  be  called  a  physiological  temporary  absence  of  seminal  bodies  in  per- 
sons who  are  quite  healthy,  and  to  form  one's  opinion  only  after  repeated  inquiry 
into  the  different  conditions  of  the  sexual  act. 

It  is  of  equal  importance  to  be  informed  as  to  the  age  when  semen  is  first  pro- 
duced, and  when  it  ceases  to  be  formed.  It  is  well  known  that  fertile  semen  is  not 
secreted  at  tlie  same  time  as  the  first  distinct  signs  of  i)uberty  appear;  but  at  what 
age  this  is  first  produced  can  hardly  ])e  ascertained,  even  approximately,  on  account 
of  the  difiiculty  of  the  inquiry,  and  also  because  manifold  extraneous  circumstances, 
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such  as  temijerament,  mode  of  life,  education,  determine  the  greatest  differences  in 
tliis  respect.  Thus  it  seems  to  be  possible  to  anticipate  materially  the  normal  period 
of  its  formation  by  masturbation,  and  by  precocious  indulgence  in  lascivious  ideas. 

Tlie  age  up  to  -which  fertile  semen  (viz.,  that  which  contains  spermatozoids)  can 
be  formed  is  decidedly  greater  than  one  would  d  priori  be  inclined  to  suppose. 
The  investigations  of  Duplay  and  Dieu  have  established  this  with  tolerable  con- 
stancy even  up  to  a  very  great  age ;  only  finding  the  seminal  bodies  invariably 
absent  after  the  age  of  eighty-six.  Tliese  two  authors  together  dissected  the  bodies 
of  152  old  men,  and  found  spermatozoa  in 

25  of  the  age  of  GO   68.5  per  cent. 

76      "       "         70.   59.5  " 

51      "       "         80   48  " 

In  one- third  of  the  cases  in  which  spermatozoa  were  found  they  were  fewer  in 
number  than  usual,  and  were  also  variously  altered  in  shape,  their  appendages  were 
shortened  or  absent,  and  they  were  of  different  sizes. 

As  to  the  production  of  semen  in  disease,  we  shall  have  much  to  say  in  the  sec- 
tion on  Sterility. 

Almost  every  healthy  adult  male,  during  tlie  years  of  sexual 
activity,  loses  from  time  to  time  a  certain  quantity'  of  semen  at 
night  during  sleep,  generally  with  erotic  dreams  accompanied  by 
erection  and  special  sensations  ;  unless  seminal  evacuation  be 
produced  by  coitus  or  other  mechanical  cause  (masturbation), 
this  kind  of  loss  is  cnUed  a,  polhd ion.  They  of  course  occur  most 
frequently  during  the  years  of  greatest  sexual  activity  ;  but  the 
period  of  their  first  occurrence  varies  extremely  in  different  indi- 
viduals according  to  their  mental  and  bodily  conditions  (such  as 
training,  temperament,  mode  of  life,  and  direction  of  thought). 
The  same  circumstances  also  determine  the  frequency  of  the 
pollutions,  which  occur  in  some  persons  once  a  week  or  of  tener, 
in  others  once  a  month  or  less  frequently.  Even  in  the  same 
individual  they  occur  with  no  regularity,  but  greatly  vary  from 
temporary  causes. 

Usually  the  day  after  these  seminal  losses  there  is  a  feeling  of 
relief  and  lightness,  or,  at  any  rate,  an  absence  of  any  subjective 
or  objective  suffering  ;  and  from  this  alone  it  can  be  determined 
whether  the  pollution  is  to  be  considered  as  normal.  It  is  a  com- 
plete mistake  to  try  to  decide  whether  they  are  healthy  or  not 
simply  by  enumerating  them,  as  some  of  the  best  authors  {ex.  gr., 
Trousseau)  are  inclined  to  do,  for  what  will  be  very  injurious  to 
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one  man,  requiring  medical  intervention,  will  in  another  be  quite 
within  the  bounds  of  health. 

Next  to  the  feeling  of  ease  after  a  pollution,  the  most  essen- 
tial test  of  its  being  normal  is  that  it  occurs  at  night  during 
sleeps  therefore,  in  the  absence  of  consciousness  and  of  that 
power  of  the  will  which  is  the  chief  moderator  of  the  sexual 
function.  The  accompanying  erotic  dreams  appear  to  be  not  so 
much  the  proximate  cause  as  the  consequence  of  that  excitement 
of  the  genital  organs  which  precedes  ejaculation.  Even  at  the 
present  day  normal  pollutions  are  ascribed  with  the  greatest 
probability  to  a  condition  which  the  older  authors  called  some- 
what singularly  "seminal  plethora."  It  is  to  be  supposed  that 
in  healthy  men  the  secretion  of  the  genital  glands,  if  never  or 
too  seldom  evacuated,  naturally  accumulates  and  produces  a  cer- 
tain tension  of  the  passages,  and  particularly  of  the  vesiculse 
seminales,  which  leads  to  their  reflex  contraction,  and  so  to  ejac- 
ulation. To  put  it  teleologically,  nature  compensates  by  noctur- 
nal pollutions  for  the  absence  of  normal  evacuations. 

This  natural  occurrence  of  pollutions  may  in  various  ways 
exceed  the  bounds  of  health,  and,  firstly,  'by  being  more  fre- 
quently repeated  than  is  suitable  to  the  peculiarities  of  the 
indimdual.  Even  when  there  is  not  the  least  irregularity  about 
the  act  itself,  it  yet  proves  itself  to  be  excessive,  if,  instead  of 
leaving  no  trace  behind,  or  a  feeling  of  relief,  it  is  followed  the 
next  day  by  a  general  dulness  and  weakness,  headache,  diminu- 
tion of  mental  activity,  and  the  like.  In  this  way  most  cases 
afterwards  known  as  spermatorrhoea,  even  the  most  severe  ones, 
begin  by  a  relative  increase  in  the  number  of  pollutions,  which 
continue  for  a  time  to  be  perfectlj^  normal  as  far  as  their  follow- 
ing erection  and  orgasm.  The  difference  in  this  stage  of  the  dis- 
ease is  not  a  qualitative  one,  but  consists  rather  in  the  increased 
relative '  frequency  of  the  occurrence,  and  in  its  consequences. 
It  is  clear  from  this  that  no  sharply  defined  limit  can  be  drawn 
between  normal  and  abnormal  nocturnal  pollutions.  At  any 
rate,  there  will  be  cases  in  which  it  must  depend  upon  the  indi- 


•  Particular  stress  must  be  laid  upon  this  word  "relative,"  or  I  might  be  convicted 
of  inconsistency  in  what  I  shall  say  farther  on. 
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vidual  judgment  of  the  medical  attendant  whether  such  seminal 
losses  are  to  be  looked  upon  as  natural  or  as  unhealthy. 

If  matters  become  worse,  althougli  the  frequency  of  natural 
pollutions  is  subject  to  great  individual  variations,  their  number 
at  last  reaches  a  point  which  we  must  undoubtedly  consider 
pathological.  Patients  then  have  pollutions  every  other  night, 
or,  indeed,  once  or  several  times  each  night.  They  may  still 
occur  without  any  essential  anomaly  in  the  manner  of  their 
occurrence ;  but  soon  erection  and  the  specific  sensation  are 
diminished,  and  cases  sometimes  occur  in  which  ejaculation 
takes  place  during  sleep  without  being  perceived,  and  is  first 
recognized  in  the  morning  by  the  traces  it  has  left  behind.  The 
amount  of  secretion  lost  is  often  much  less  (as  seems,  moreover, 
always  to  be  the  case  with  pollutions  as  compared  with  coitus), 
and  it  must  also  be  changed  in  quality,  as  is  proved  by  its 
decidedly  less  consistence. 

In  spite,  however,  of  the  actual  loss  being  less  in  quantity, 
and  the  nervous  excitement  being  much  less  marked  than  in 
ordinary  pollutions,  the  patient  on  awakening  is  troubled  to  a 
much  greater  degree  with  the  same  general  symjDtoms  we  have 
mentioned  above.  Considerable  torpidity  of  mind  and  body, 
pains  in  the  back,  palpitation,  shortness  of  breath,  weakness  of 
memory,  and  even  affections  of  speech  are  here  particularly  to 
be  remarked. 

The  malady  assumes  a  much  more  serious  shape  when,  emn 
in  the  daytime,  or  (to  spea7c  more  precisely),  when  awake,  with- 
out the  usual  mechanical  causes  (coitus,  masturbation),  or  as  a 
result  of  any  trifling  external  cause,  seminal  losses  occur. 
These  are  called  diurnal  pollutions,  ^mdi  are  always  to  be  looked 
upon  as  pathological,  since  they  imply  a  serious  state  of  irrita- 
ble weakness  of  the  genital  organs  for  the  ejaculation  to  take 
place  in  spite  of  perfect  consciousness  and  voluntary  power.  A 
healthy  man  nemr  loses  true  semen,  when  awaTce,  except  as  a 
result  of  coitus,  or  of  some  equally  intense  mechanical  cause. 
It  is  necessary  to  insist  upon  this  in  opposition  to  other  authors, 
for  instance,  Lallemand,  who  asserts  that  true  pollutions  are 
quite  possible,  and,  indeed,  are  frequently  produced,  in  perfectly 
healthy  persons  by  the  mere  shaking  in  riding  or  driving. 
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These  diurnal  pollutions  occur  in  different  forms.  In  what 
are  relatively  the  most  favorable  cases,  as  we  have  already  im- 
plied, mechanical  action  upon  the  genitals  is  necessary  to  pro- 
duce ejaculation  by  reflex  action — for  instance,  certain  positions 
and  movements  whicli  produce  some  amount  of  friction  or  con- 
cussion of  the  generative  organs.  The  pollution  then  occurs  with 
tolerably  complete  or  partial  erection,  and  also  with  specific  sen- 
sations, although  these  are  usually  less  intense  than  is  natural. 

In  a  yet  further  degree  of  the  same  malady,  simple  move- 
ments of  the  penis  under  excitement  is  sufficient,  and  soon  the 
patient  reaches  a  stage  in  which  meclianical  causes,  even  the 
sliglitest,  are  no  longer  necessary,  but  the  evacuation  is  'pro- 
duced hy  mere  psychical  iTritation.  Reading  lascivious  books, 
erotic  pictures,  the  mere  sight  of  women,  and  obscene  ideas,  are 
followed  by  seminal  losses,  usually  with  little  or  no  erection  and 
orgasm  ;  but,  on  the  contrary,  sometimes  with  a  burning  sen- 
sation in  the  penis,  which  is  completely  flaccid. 

The  case  will  generally  be  considered  still  more  serious  when 
patients  pass  semen  loith  urine  or  fcBces,  without  any  thought 
of  sexual  matters.  The  existence  of  this  form  of  spermator- 
rhoea (which  Hippocrates  long  ago  described)  cannot  be  denied, 
and  if  attempts  have  occasionally  been  made  to  do  so  in  too 
skeptical  a  spirit,  these  have  been  the  natural  reaction  against 
the  exaggerations  into  which  Lallemand  and  his  school  have 
fallen.  But  it  is  necessary  to  be  particularly  careful  to  avoid 
several  sources  of  confusion,  which  will  be  more  closely  exam- 
ined when  we  come  to  treat  of  diagnosis.  Whether  true  semen 
can  be  lost  by  perfectly  healthy,  strong  men  of  normal  sexual 
excitability,  under  such  circumstances,  as  even  some  authors  of 
note  are  inclined  to  think,  I  must  for  the  present  leave  undecided ; 
but  I  believe  that  even  single  ejaculations  in  these  conditions 
imply  a  state  of  morbid  irritability.  We  shall  return  to  the  sub- 
ject again. 

Finally,  I  am  also  doubtful  whether  we  are  to  receive  quite 
literally  the  accounts  given  of  cases  in  which  semen  is  said  to 
have  flowed  continually  from  the  penis.  Nothing  at  all  ap- 
proaching this  has  come  before  me  in  the  course  of  a  not  incon- 
siderable experience,  and  the  best  authors  express  themselves 
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with  great  reserve  on  the  subject.  Probably  cases  are  described 
in  this  language  where  the  irritable  weakness  has  been  so  great 
that  the  very  slightest  causes,  hardly  even  felt,  produce  flow  of 
the  genital  secretion,  which  therefore  takes  place  loUli  extreme 
frequency. 

We  have  been,  therefore,  brought  to  recognize  three  forms  in 
which  abnormal  loss  of  semen  is  observed.  Between  the  two 
first  (nocturnal  and  diurnal  pollutions)  there  is  a  sharp  bound- 
ary line,  according  as  they  occur  during  consciousness  and 
when  the  power  of  the  will  is  active,  or  not.  It  is  more  difficult 
to  distinguish  "spermatorrhoea"  (a  term  usually  applied  to  the 
highest  degrees  of  the  malady)  from  diurnal  pollutions,  for  the 
definition  of  the  term  varies  in  dilferent  authors,  some  usins:  it 
only  for  cases  (at  the  least,  very  rare)  of  frequent  or  almost  con- 
stant flow  of  the  secretion  from  the  genital  glands,  while  others 
consider  its  characteristic  to  be  the  absence  of  erection  and  or- 
gasm, and  others,  again,  employ  it  generally  for  all  the  varieties 
of  abnormal  seminal  losses. 

We  consider  all  attempts  to  distinguish  minutely  between 
diurnal  pollutions  and  spermatorrhoea  as  useless,  and  in  what 
we  are  about  to  say  shall  use  the  latter  term  merely  for  the 
loorse  degrees  of  the  former ;  while  occasionally,  for  the  sake  of 
brevity,  the  word  must  serve  as  a  generic  name  for  all  pathologi- 
cal evacuations  of  semen. 

Etiology. 

Although  so  much  has  been  written,  with  a  semblance  of 
great  accuracy,  on  the  causation  of  abnormal  seminal  losses, 
yet,  on  going  into  the  subject,  we  find  it  generall}^  obscure,  and 
with  considerable  gaps  in  it.  On  the  whole,  those  authors  have 
done  most  harm  who  have  violently  tried  to  force  the  subject 
into  an  arbitrary,  narrow  scheme,  as  did  Lallemand  (who  was 
for  some  time  almost  omnipotent  in  this  matter)  and  most  of  his 
disciples  and  admirers. 

We  must,  above  everything,  remember  (what  those  authors 
overlooked)  that  abnormal  seminal  losses  by  no  means  consti- 
tute a  separate  disease^  hut  are  only  a  symptom^  which  may  he 
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traced  partly  to  local,  partly  to  general  affections,  and  partly 
to  both  of  these  together. 

This  leads  at  once  to  the  conception  that  the  collection  of 
general  disturbances  of  nutrition,  and  of  neroous  symptoms, 
lohich  some  authors  ascribe  to  spermatorrhoea,  are  not  caused 
by  it,  but  are  co-ordinate  loitli  it,  and  owe  their  origin  to  the 
same  conditions  as  produce  it. 

Direct  observation  confirms  this  in  by  far  the  greater  number 
of  cases,  by  teacliing  us  that,  under  influences  of  very  various 
kinds,  first  general  or  local  disturbances  are  produced,  which 
then  either  directly  cause  spermatorrhoea  (a  new,  very  promi- 
nent, and,  in  its  turn,  very  important  link  in  the  chain  of  symp- 
toms), or,  by  means  of  other  assisting  causes,  bring  it  about 
immediately  or  after  they  have  been  at  work  for  some  time. 

These  general  conditions,  which  precede  the  severer  forms  of 
spermatorrhoea,  are  better  known  to  us  in  their  symptoms  than 
in  their  own  nature.  Even  at  the  present  day  we,  like  the  older 
writers,  are  obliged  to  content  ourselves  witli  vague  descriptions 
of  them,  finding  perhaps  some  consolation  in  the  ver}''  fact  that 
we  are  more  conscious  of  our  ignorance  than  our  predecessors 
were.  We  mean  that  there  is,  in  connection  with  anaemia,  a 
debility  of  the  whole  body,  and  in  particular  of  the  nervous 
system,  which  consequently  becomes  unduly  excitable} 

Some  persons — fortunately,  very  few — are  unusually  predis- 
posed to  this  condition,  either  from  hereditary  influence  or  as  a 
result  of  previous  disease,  so  that  slight  causes,  which  in  others 
could  hardly  be  called  excesses,  are  capable  of  so  far  disturbing 
the  general  health  and  genital  functions  as  to  bring  about  abnor- 
mal pollutions,  and  even  spermatorrhoea.  We  frequently  learn 
that  these  unfortunate  individuals  have  many  insane  or  epileptic 
relations,  or  that  they  have  themselves  been  for  a  long  while  very 
excitable  or  even  epileptic.  Trousseau  has  particularly  pointed 
out  that  many  of  them  have  been  subject  to  nocturnal  enuresis, 
and  that,  in  place  of  the  earlier  irritability  of  their  urinary  pas- 
sages, a  similar  condition  of  the  genital  organs  comes  on  with 
puberty. 


'  See  the  detailed  description  of  this  condition  below,  in  the  Symptomatology. 
VOL.  VIII.— 53 
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Many  chronic  diseases  and  convalescence  from  some  acute 
diseases  —  particularly  infectious  ones  —  very  decidedly  predis- 
pose to  this  state,  which  fortunately  hardly  ever  goes  farther 
than  nocturnal  pollutions  ;  we  need  here  only  mention  the  early 
stages  of  pulmonary  phthisis,  convalescence  from  enteric  fever, 
etc. 

But  in  hyfar  the  greater  number  of  cases,  patients  who  were 
previously  in  perfectly  good  bodily  health,  have,  by  their  oiou 
act,  induced,  a  state  of  which  spermatorrhoea  is  a  result.  In 
this  respect  the  most  important  causes  are  the  various  forms  of 
sexual  excess. 

Before  going  farther,  we  must  remember  that  the  limits  of  excess  are  more  ex- 
tensive in  the  case  of  the  genital  functions  than  of  any  others  in  the  body.  Sexual 
activity  and  the  tolerance  of  it  are  well  known  to  be  so  extremely  variable,  that  we 
constantly  see  persons  who  commit  what,  according  to  ordinary  ideas,  would  be  the 
greatest  excesses,  without  any  ill  results.'  The  principal  reasons  for  these  individ- 
ual diversities  are  constitution  (heredity),  temperament,  age,  education,  mode  of 
life,  and  occupation. 

Masturbation  plays  a  particularly  prominent  part  among  the 
abuses  of  the  genital  organs. 

To  speak  plainly,  the  majority  of  those  who  suffer  from 
spermatorrhoea  either  are,  or  have  been,  masturbators. 

Either  they  have  abandoned  themselves  to  this  vice  alone,  or 
they  have  indulged  in  it  after  giving  way  to  ordinary  sexual 
excess. 

Masturbation  is  of  the  greatest  importance  as  a  cause,  not  merely  of  spermator- 
rhoea, but  of  the  other  functional  diseases  of  the  genital  organs.  Undoubtedly,  it 
does  much  more  harm  than  ordinary  sexual  excess;  and,  at  first  sight,  this  miglit 
appear  strange.  It  might  be  said  that  masturbation  and  coitus  are,  mechanically 
considered,  precisely  similar  acts,  with  the  same  results,  and  that  the  reaction  on  the 
constitution  must  therefore  be  the  same.  This  may  be  granted  of  each  individual 
act  of  both  kinds,  for  certainly  the  moralizing  phrase,  so  often  heard — "The  in- 
fraction of  the  laws  of  nature  revenges  itself  severely" — needs  no  serious  refuta- 
tion. The  very  weighty  reasons  why  masturbators  suffer  so  much  more  severely  are 
of  quite  another  kind.    In  the  first  place,  masturbation  hegins  much  sooner  in  life, 


'  In  this  respect  I  am  always  reminded  of  one  of  our  most  able  literary  men.  who, 
according  to  his  own  admission,  masturbated  to  a  very  great  extent  from  his  ninth  to 
his  twentieth  year,  without  suffering  in  body  or  mind,  as  his  literary  success  proves. 


ABNOKMAL  SEMINAL  LOSSES. 


835 


even  in  early  childhood,  and,  on  an  average,  long  before  coitus  is  possible.'  Again, 
masturbators  indulge  in  thia  vice  rmich  more  frequently  than  is  possible  in  the  case  of 
natural  sexual  excess.  The  opportunity  (so  to  speak)  is  always  present,  and  every 
erotic  impression  may  be  followed  immediately  by  the  unnatural  act.  Even  an 
erection  is  not  required  for  its  completion,  as  may  be  learned  from  masturbators  if 
they  give  their  full  confidence  to  their  medical  attendant.  These  unfortunate  indi- 
viduals, then,  set  no  bounds  to  their  indulgence.  I  have  myself  known  patients 
who,  for  a  long  time  together,  have  masturbated  from  four  to  six  times  in  each 
twenty-four  hours,  and  other  writers  give  still  more  shocking  particulars. 

As  the  masturbator  is  quite  independent  of  external  circumstances,  and  has  no 
other  check  than  his  own  will,  which  rapidly  grows  weaker,  he  is  cured  of  his 
habit  with  far  greater  difficulty  than  one  who  exceeds  "  in  venere  vera,"  and  who 
has  therefore  much  to  do  with  external  factors.  We  have  just  seen,  that  even  with- 
out erection  (and  therefore  in  impotent  patients)  masturbation  is  possible,  and 
many  pei^sons  who  have  sought  to  rid  themselves  of  this  habit  by  natural  coitus  in 
marriage,  on  finding  this  to  be  impossible,  relapse  again  into  it. 

The  force  of  habit  in  this  regard  is  completely  irresistible  to  many  persons. 
Some  time  since  a  merchant  consulted  me,  who  had  been  married  for  years,  and 
yet  could  not  abandon  the  practice  of  masturbation,  although  he  rightly  ascribed 
to  it  a  number  of  serious  nervous  ailments.  The  case  strongly  reminded  me  of  one 
related  by  Schroeder  van  der  Kolk :  ^  a  clergyman,  even  as  a  young  man,  strove 
against  this  vice,  married  early  in  life  for  this  reason,  and  yet  could  never  over- 
come it,  although  he  was  the  father  of  five  children. 

Next  after  masturbation,  natural  sexual  excess  is  also  a  fre- 
quent cause  of  spermatorrlicea. 

But  it  must  not  be  forgotten  that  many  of  such  patients  either 
have  been,  or  are  still,  masturbators ;  and  one  cannot  help  be- 
lieving that,  but  for  this  habit,  the  constitution  of  many  of 
them  would  have  shown  greater  tolerance  of  the  results  of  natu- 
ral excess.  The  bodily  power  of  resistance  in  this  respect  is,  of 
course,  extremely  variable  in  different  individuals  ;  indeed,  the 
limits  of  variation  are  probably  wider  than  in  the  case  of  mastur- 
bators, although  determined  by  the  same  external  and  individual 
conditions. 

'  Erections  are  well  known  to  be  observed  in  quite  young  children ;  I  have  myself 
observed  them  at  the  age  of  six  months,  when  infants  are  warmly  clad,  and  lie  on  their 
backs.  The  youngest  child  I  have  seen  who  masturbated  was  four  years  old ;  I  have 
often  afterwards  seen  it  attacked  by  epileptiform  convulsions.  Other  writers  have  as- 
signed three  years,  and  even  less,  as  the  earliest  period  at  which  masturbation  is  begun. 
(See  Johnson  and  Behrend,  loc.  cit.) 

*  Pathol,  und  Ther.  der  Geisteskrankh.  p.  195,  note. 
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It  is  often  importaut  to  inquire  into  the  external  circumstances  under  wliicli  a 
l)atient  has  practised  sexual  excess ;  it  may  be  found  that  frequently  these  greatly 
favor  the  i^roduction  of  abnormal  pollutions.  I  have  had  under  my  care,  for  very 
frequent  pollutions,  an  upholsterer,  an  extremely  strongly  built  young  man,  twenty- 
nine  years  of  age.  For  many  years,  while  living  in  the  same  house  with  his  mis- 
tress, he  had  connection  witli  her  at  least  four  times  a  week  without  the  least  injury 
to  his  health.  He  then  removed  to  another  dwelling  which  was  about  a  league  from 
her  house,  and  continued  to  have  connection  with  her  as  frequently  as  before,  walk- 
ing home  each  night  soon  after  the  act.  After  six  months  very  serious  pollutions 
came  on,  at  first  only  by  night,  but  later  also  by  day,  which  ceased  very  soon  on  his 
giving  up  this  mode  of  life,  and  being  put  under  tonic  treatment. 

Let  us  now  ask  in  what  way  sexual  excess,  wTiether  natural 
or  unnatural,  'produces  its  effect  upon  the  genital  functions ; 
what  conditions  are  the  specially  injurious  ones ;  and  how 
spermatorrhoea  is  thereby  established  f 

Formerly,  by  far  the  most  injurious  part  of  the  harm  done  by 
sexual  excess  was  sought  to  be  ascribed  to  the  loss  of  semen, 
which  is  admitted  to  be  a  highly  concentrated  and  composite 
secretion ;  ^  but  at  the  present  day,  this  view  of  the  question  has 
been  almost  entirely  abandoned.  For,  in  the  first  place,  the 
semen  ejaculated  on  each  occasion  had  been  previously  collected 
in  the  vesiculsB  seminales,  and  was  therefore  out  of  the  circula- 
tion, and  of  no  further  account  in  the  economy.  And,  if  it  be 
objected  that  with  increased  frequency  of  excess  a  much  larger 
quantity  is  secreted  and  so  withdrawn  from  the  bod}^,  it  may  be 
replied  that  the  amount  of  material  thus  lost  is  so  small  that 
any  notable  alterations  of  nutrition  cannot  be  explained  thereby. 

The  most  important  source  of  mischief  is  apparently  rather 
to  be  found  in  the  conditions  which  precede  and  accomp>any 
ejaculation,  and  especially  in  certain  phenomena  connected 
with  the  nervous  system,  which  have  a  two-fold  effect— on  the 
genital  organs  in  particular,  and  then  on  the  general  health.  lu 
most  patients,  at  any  rate  after  some  time,  both  these  classes  of 
effects  are  observed  together  ;  but  they  are  very  variously  com- 
bined, according  as  in  one  person  the  tolerance  of  the  system  at 
large  is  greater,  or  in  another  the  genital  organs  are  more  resis- 
tant. 


*  See  above,  iu  the  Introduction,  the  chemistry  of  the  seminal  lluid. 
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As  far  as  sexual  excess  especially  affects  the  genital  organs, 
it  is  clear  that  tlieir  frequent  excitement  by  often-repeated  erec- 
tions and  ejaculations  must  give  rise  to  an  irritability,  and  then 
to  a  diseased  condition  of  the  parts.  At  first,  tliis  consists  in  an 
increased  secretion  from  the  genital  glands,^  which  in  turn,  by 
increased  pressure  on  the  walls  of  the  genital  canals,  leads  re- 
liexly  to  more  frequent  erections  and  ejaculations  (see  above,  the 
description  of  normal  pollutions).  Moreover,  the  ejaculations 
are  greatly  favored  by  a  much  higher  state  of  irritability  of  the 
expulsive  apparatus,  which  responds  to  central  and  peripheric 
stimuli  with  an  ejaculation  far  more  readily  than  usual ;  tlie 
older  authors  not  inaptly  called  this  condition  one  of  "irritable 
weakness."  Beyond  this  irritability,  or  habit  of  ejaculation 
under  abnormally  slight  causes,  a  relaxation  and  enlargement  of 
the  ejaculatory  ducts  may  also  exist,  removing  an  important 
obstacle  which  in  health  prevents  spontaneous  flow  of  semen 
when  the  passages  are  full. 

A  further  influence,  and  one  very  injurious  to  these  patients, 
is  that  the  ejaculations  themselves  always  have  a  stimulating 
elfect  on  the  genitals,  increasing  thereby  both  the  amount  and 
the  readiness  of  excretion,  so  that  these  unhappy  persons,  under 
the  influence  of  this  vicious  circle  of  cause  and  effect,  pass  sooner 
or  later  (especially  when  their  constitution  and  mode  of  life  is 
unfavorable)  from  ordinary  nocturnal  pollutions  to  diurnal  ones, 
and  Anally  to  actual  spermatorrhoea. 

It  seems  to  me  more  than  doubtful  whether  true  inflammation  of  the  urinary 
passage,  prostate,  ejaculatory  ducts,  and  testicles,  is  ever  produced  by  excessive 
coitus  or  masturbation,  as  Lallemand  and  his  disciples  consider  to  be  certain,  and 
even  not  very  uncommon.  No  doubt  the  theoretical  possibility  of  this  occurrence 
cannot  be  denied ;  but  we  never  witness  anything  of  the  kind  in  masturbators,  in 

*  Whether  the  testicles  and  the  other  glands  of  the  sexual  apparatus  share  propor- 
tionately in  this  increase  of  secretion,  is  not  established ;  it  seems  more  probable  that 
they  do  not,  at  any  rate  in  the  severer  forms  of  spermatorrhoea.  It  is  usually  found  in 
such  cases  that,  while  the  quantity  of  fluid  ejaculated  undergoes  little  or  no  diminu- 
tion, it  is  notably  thinner,  less  coagulable,  and  almost  destitute  of  its  peculiar  odor. 
The  microscope  shows  that  the  number  of  spermatozoids  is  consideraV)ly  diminished,  so 
that  the  conclusion  is  suggested,  that  in  such  cases  the  secretoiy  activity  of  the  testi- 
cles, relatively  to  that  of  the  other  glands  (prostate,  seminal  vesicles,  etc.),  is  dimin- 
ished. 
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■whom  it  should  be  most  frequently  observed.  On  account  of  the  intensity  of  the 
cause,  and  in  cases  of  natural  sexual  excess  it  is  scarcely  possible  to  exclude  gonor- 
rhffial  infection,  which  (as  we  shall  afterwards  see)  favors  the  development  of 
spermatorrhoea  in  persons  already  jjredisposed  to  it. 

Let  US  now  ask  liow  sexual  excess  acts  on  the  constitution  at 
large^  and  how  it  leads,  through  this,  to  spermatorrhoea  ? 

It  has  been  already  shown  that  the  mischief  does  not  consist 
in  the  loss  of  semen ;  by  far  the  most  important  influence  of 
sexual  excess  is  upon  the  nervous  system  and  (secondarily?) 
upon  nutrition.  The  act  of  copulation,  and  those  mechanical 
irritations  which  have  the  like  effect,  are  well  known  to  be  con- 
nected with  a  very  intense  excitement  of  the  nervous  system, 
which  reaches  its  highest  point  just  before  ejaculation,  and  ends 
by  the  reflex  discharge.  Even  in  a  state  of  health  the  act  is  fol- 
lowed by  a  notable  degree  of  relaxation,  which,  however,  soon 
passes  away  without  any  trace ;  but,  if  it  be  repeated  too  often 
(relatively  to  the  strength  and  tolerance  of  each  individual)  the 
physiological  effects  on  the  nervous  system  become  more  endur- 
ing. This  view  has  been  met  with  the  objection  that  women, 
undergoing  the  same  nervous  excitement  in  coitus  as  men  do, 
scarcely  suffer  in  their  general  condition,  and  as  to  their  nervous 
system  in  particular,  from  sexual  excess.  It  is  argued  thence, 
that  this  cannot  be  the  source  of  its  injurious  effects  in  men,  and 
that  some  other  mode  of  action  must,  therefore,  be  looked  for. 
The  conclusion  would  be  valid  if  the  premises  were  true ;  but,  in 
the  flrst  place,  the  intense  agitation  which  in  the  male  precedes 
erection  is  absent  in  the  female ;  and  secondly,  the  excitement  of 
the  nervous  S3^stem  during  coitus  seems  to  increase  more  slowly  in 
women,  and  seldom  to  reach  the  same  pitch  as  it  attains  in  men 
just  before  ejaculation.  Daily  experience  accords  with  this,  as 
showing  that  women  are  decidedly  less  affected  b}'  each  act  than 
men,  and  can  repeat  it  much  more  frequently  without  injury.' 

Unfortunately,  the  intimate  connection  between  the  nervous 
system  and  the  genital  functions  is  very  little  known,  so  that  we 
are  still  almost  completely  in  the  dark  as  to  the  special  manner 
in  which  its  changes  bring  about  spermatorrhoea. 


'  See  J.  Mueller's  Physiology.  Vol.  II.  p.  643. 
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We  have  most  inforniatiou  as  to  the  relation  of  tlie  spinal  cord  to  the  genital 
organs.  According  to  Eckhard,'  certain  spinal  nerves  have  been  shown  specially  to 
govern  erection  ;  and  Qoltz''  has  established  that  its  primary  centre  is  in  the  lum- 
bar portion  of  the  cord  ;  the  movements  of  the  seminal  vesicles  and  ducts  seem  also 
to  be  connected  with  the  same  part  (Badge,  Eckhard-Loeb).  The  secretion  of 
semen  seems  likewise  to  be  governed  by  the  spinal  cord ;  at  least,  it  is  arrested  by 
injury  of  that  organ  (Longet). 

"We  are  also  indebted  to  Eckhard  for  some  highly  interesting  particulars  as  to 
tlie  relation  of  the  brain  to  this  function.  In  rabbits,  he  has  l^roduced  erection  by 
electrical  stimulation  of  the  pons  and  of  the  points  where  the  crura  cerebii  enter 
the  cerebrum,  while  similar  irritation  of  the  cerebellum  had  no  such  effect;^  whence 
he  concludes  that  the  "  nervi  erigentes  "  have  their  origin  in  the  cerebellum. 

Starting  from  these  physiological  data,  we  can  very  readily 
understand  that  the  too  frequent  irritation  of  the  peripheral 
ends  of  the  spinal  nerves,  caused  by  sexual  excess,  may  gradu- 
ally lead  to  an  "irritable"  condition  of  the  reflex  centres  in  the 
brain  and  spinal  cord,  which  would  cause  abnormally  slight  cen- 
tral (mental)  or  peripheral  impulses  to  bring  about  contraction 
of  the  seminal  vesicles  and  ejaculation. 

The  assumption  that  there  is  some  functional  anomaly  of 
the  spinal  cord  is  supported  by  the  existence  of  those  nervous 
symptoms  which  we  shall  by  and  by  more  fully  describe,  especi- 
ally the  sensory  and  motor  disturbances  observed  in  bad  cases, 
and  the  occasional  occurrence  of  difficulty  in  micturition  and 
defecation. 

But  we  cannot  agree  to  the  supposition  that  actual  and  in- 
tense degeneration  of  the  spinal  cord  can  be  produced  by  sexual 
excess  alone.  We  shall  have  to  return  to  this  point  later,  and 
will  here  only  remark  that  this  erroneous  belief  must  be  due 
(besides  the  external  resemblance  between  the  two  conditions) 
frequently  to  this,  that  in  the  beginning  of  diseases  of  the  spinal 
cord,  among  other  symptoms  of  the  congestion  thus  produced, 
patients  often  complain  of  violent  erections  amounting  even  to 


'  EcMuird's  Beitriige.  Vol.  VII.  pp.  67,  sqq.  Compare  also  the  other  essays  of  this 
author,  who  has  opened  the  way  to  our  knowledge  of  erection. 

'  See,  in  the  chapter  "  Impoience,"  a  more  detailed  account  of  the  physiology  of 
erection. 

'  Precisely  the  contrary  of  the  ordinary  supposition,  that  the  centre  of  the  sexual 
passion  (as  OaU  taught)  is  in  the  cerebellum. 
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priapism,  and  frequent  pollutions.  These  symptoms  may  then 
readily  mask  other  less  striking  ones,  or  may  so  far  impose  upon 
the  patient  as  to  lead  him  to  consider  them  to  have  been  the 
earliest,  and  to  have  been  the  cause  of  his  malady. 

I  remember  the  case  of  a  merchant,  a  married  man,  and  very  discreet  in  his 
sexual  relations,  in  whom  very  frequent  erections  (almost  amounting  to  priapism) 
and  pollutions  occurred  at  a  time  when  only  very  vague  symptoms  suggested  to 
his  medical  attendant  a  suspicion  of  some  commencing  spinal  affection.  Only  by 
degrees,  and  later,  did  the  phenomena  of  ataxia  become  clearly  developed. 

Physiological  experiments  prove  that  the  hrain  has  a  two-fold 
influence  over  the  sexual  function,  partly  by  the  existence  of  a 
reflex  centre  for  erection,  w^hich  has  been  shown  to  exist  here 
also  (Eckhard),  and  also  by  those  parts  of  the  brain  which  are 
connected  with  the  so-called  psychical  functions. 

Even  in  the  case  of  abnormal  seminal  losses,  mental  condi- 
tions play  a  very  important  part,  as  such  patients  are,  sooner  or 
later,  completely  dominated  by  extravagant  sexual  ideas.  Very 
dissolute  men  (and  this  is  especially  true  of  masturbators)  gradu- 
ally fall  into  a  state  of  mind  in  which  all  serious  mental  occupa- 
tion becomes  difiicult  and  even  impossible,  their  former  energy 
is  paralyzed  and  their  memory  enfeebled.  Their  thoughts  and 
desires  turn  essentially  on  sexual  matters,  and  things  which  are 
almost  indifferent  to  men  of  sound  mind  are  a  sufficient  occasion 
for  them  to  indulge  in  wild  fancies.  Of  course,  this  "mental 
masturbation"  has  a  very  decided  effect  upon  the  genital  organs, 
and  leads  to  sexual  excess,  or,  when  this  is  not  indulged  in,  the 
genital  irritation  excites  in  its  turn  the  diseased  state  of  mind. 
A  mutual  interchange  of  cause  and  effect  is  thus  gradually  pro- 
duced, which  is  most  injurious  to  the  patient,  between  the  almost 
continual  stimulation  of  the  genital  organs  and  immoral  thoughts. 
These  patients  always  go  from  bad  to  worse,  so  that,  while  at 
first  only  frequent  nocturnal  pollutions  occur,  they  are  soon  pro- 
duced in  the  daytime  by  very  slight  causes. 

This  incontinence  of  mind  is  decidedly  more  injurious,  as  a 
cause  of  irritation  of  the  sexual  organs,  than  mere  excess  in 
venery,  even  to  persons  of  otherwise  sound  mind,  exposing  them 
to  very  great  risk  of  becoming  masturbators. 

Physicians  and  students  should  pay  particular  attention  to 
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this  condition,  wliicli  is  very  readily  developed  in  youths  wlio 
are  deficient  in  force  of  character  and  strength  of  will,  but,  after 
it  has  lasted  some  time,  can  only  be  eradicated  with  great  diffi- 
culty, and  becomes  at  last  almost  incurable. 

Psychical  conditions  play  a  part — and  one  not  to  be  too  much 
neglected — in  those  cases,  which  are  certainly  very  rare,  where 
absolute  or  relatioe  continence  has  led  to  morbid  pollutions.  If, 
in  strong  men  of  lively,  sanguineous  temperament,  no  natural 
satisfaction  of  the  sexual  appetite  is  obtained,  frequent  erections 
and  increased  flow  of  blood  to  the  part  may  result,  and  pollu- 
tions (which  were  before  not  too  frequent)  gradually  increase 
under  the  persistent  influence  of  genital  irritation. 

Lallemand,  who  usually  tends  to  exaggerate,  has  laid  undue 
stress  on  continence  as  a  cause  of  morbid  seminal  losses ;  while 
others,  especially  English  authors,  err  on  the  opposite  side,  by 
giving  a  very  positive  denial  to  this  statement.  The  truth  lies 
between  the  two  opinions :  such  cases  do  occur, '  but,  as  I  have 
already  said,  very  rarely  indeed,  and  only  under  a  combination 
of  specially  favorable  circumstances,  of  which  the  chief  are  gen- 
erally nervous  temperament,  whether  congenital  or  acquired,  and 
strong  sexual  instincts  kept  up  by  external  impressions. 

It  is  necessary,  however,  to  be  on  one's  guard  against  too  great  credulity  in  this 
matter.  For  the  most  part  these  cases  are  more  complex  than  they  seem,  and  the 
majority  of  the  patients  who  assign  this  as  the  cause  of  their  illness  are  masturba- 
tors,  who  either  still  practise  the  vice,  or  were  for  a  long  time  addicted  to  it.'  They 
have  urgent  need  of  making  their  ailment  known  to  their  medical  attendant,  but 
only  go  half-way,  and  speak  of  their  seminal  losses,  without  mentioning  that  they 
had  themselves,  in  an  unnatural  manner,  produced  them.    This  common  psycho- 

'  Certain  observations  on  stallions  afford  almost  an  experimental  proof  of  the  possi- 
ble occurrence  of  these  cases.  According  to  the  statements,  particularly,  of  French 
veterinarians,  stallions  which  on  account  of  their  bad  points  are  only  used  for  the  pur- 
pose of  ascertaining  whether  the  mares  are  ready  for  covering,  but  are  not  allowed  to 
cover  them,  suffer  from  spermatorrhoea.  This  statement,  which  I  found  originally  in 
Kaula's  work,  has  been  confirmed  to  me  by  Privy  Councillor  Gurlt,  who,  however,  also 
told  me  that  these  animals  are  much  addicted  to  masturbation. 

-  These  latter  patients,  in  particular,  cannot  with  truth  ascribe  their  pollutions  to 
continence,  bat  to  the  irritability  and  weakness  of  the  genital  organs  produced  by  the 
evil  habit  in  which  they  had  long  indulged,  though  afterwards  abandoned,  and  which 
must  be  considered  the  principal  cause  of  seminal  losses  afterwards  favored  by  conti- 
nence. 
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logical  peculiarity  must  always  be  borne  iu  luiud  wlieu  examiuiug  suspected  mas- 
turbators. 

Lallemand  has  much  to  say  of  diurnal  pollutions  as  a  result 
of  continence  in  persons  who,  generally  slightly  built,  have  par- 
ticularly flaccid,  small,  undeveloped  genital  organs,  and  in  whom 
seminal  loss  would  appear,  as  a  rule,  to  occur  unconsciously 
when  passing  motions  or  urine.  Since  the  days  of  Lallemand 
and  his  enthusiastic  followers,  these  statements  have  received  no 
very  positive  confirmation  ;  while,  d priori,  one  would  expect  to 
meet  with  a  less  intense  sexual  passion  in  such  persons,  and,  at 
the  same  time,  diminished  genital  activity ;  besides,  not  a  few  of 
these  patients  may  be  masturbators. 

We  have  now  to  mention  a  series  of  conditions  which  are  usu- 
ally termed  local  causes  of  abnormal  pollutions.  These  include 
certain  affections  of  various  parts  of  the  genito-urinary  and 
neighbor ing  organs,  and  alterations  of  their  contents. 

But  it  is  not  to  be  sup^DOsed  that  these  conditions  always,  or 
even  in  the  majority  of  cases,  produce  spermatorrhoea  alone,  and 
without  other  changes  in  the  body — a  plausible  but  one-sided 
view,  which  has  been  particularly  adopted  by  the  school  of  Lalle- 
mand, and  the  one  which  chiefly  led  him  to  describe  spermator- 
rhcEa  due  to  local  causes  as  an  almost  self-existent  disease. 


Lallemand's  lively  imagination  was  under  the  guidance  of  theories,  and,  there- 
fore, made  him  attach  himself  too  exclusively  to  these  local  states,  causing  him 
often  to  ignore  coexisting  general  conditions  of  great  importance.  The  argument 
used  by  his  followers,  that  he  had  every  reason,  from  the  results  of  his  treatment, 
to  take  the  view  he  did,  is  a  poor  one.  Recent  independent  observers  have  by  no 
means  so  frequently  seen  good  results  follow  local  treatment;  and  when  they  are 
noted,  they  may  be  partly  due,  not  to  the  mechanical,  but  to  the  moral  effect  of 
these  manipulations  upon  patients  wlio  place  reliance  upon  them ;  for  we  learn  by 
experience  that  the  influence  of  the  mind  is  greater  over  diseases  of  the  genital  or- 
gans than  over  those  of  any  otiier  part  of  the  body. 

Moreover,  it  is  to  l)e  remarked  that  Lallemand  certainly  fell  into  many  errors  in 
diagnosis.  This  was  first  pointed  out  by  Pauli,  who  was,  however,  too  sceptical ; 
but  it  can  be  shown  that  Lallemand  frequently  took  what  were  obviously  cases  of 
gleet  for  spermatorrhoea.  lie  also  gives  histories  of  patients  whom  he  examined 
minutely  for  spermatorrhoea,  although  they  had  no  suspicion  of  its  existence,  and 
perhaps  complained  of  very  different  ailments;  the  seminal  losses  were  not  exactly 
proved  to  exist,  but  were  looked  upon  as  the  cause  of  all  their  other  maladies. 
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Again,  in  other  cases,  where  there  certainly  was  spermatorrhoea,  we  find  Lalleniand 
ascribing  it  to  very  unimportant  local  causes,  as  a  scrotal  or  perineal  eczema,  or  a 
hemorrhoidal  tumor,  while  sexual  excess  is  mentioned  quite  incidentally,  or  not  rtf- 
ported  at  all,  ult/iotKjh  it  miyht  have  been  discovei'ed. 

It  cannot,  indeed,  be  denied  that  local  changes  in  the  parts 
mentioned  above  may  be  sufficient  causes  of  pollutions,  which 
may,  by  degrees,  become  abnormally  frequent ;  but  this  is  by  no 
means  the  case  so  often,  and  so  independently  of  other  causes, 
as  Lallemand  supposed.  It  will  alwa3^s,  however,  be  an  un- 
doubted merit  of  this  brilliant  author  that  he  called  particular 
attention  to  the  etiological  relation  of  these  local  affections  to 
spermatorrhoea.  They  are,  liowemr,  always  essentially  exciting 
causes,  gimng  the  last  impulse  to  morbid  seminal  losses,  to 
which  there  liad  long  been  a  predisposition,  by  the  action  of 
more  general  conditions  of  another  Idnd. 

We  will  first  mention  one  of  the  most  important  of  these 
causes,  viz.:  a  chronic  inflammatory  state  of  the  neck  of  the 
bladder,  and  of  the  urethral  mucous  membrane  adjoining  the 
orifices  of  the  ejaculatory  ducts  (the  prostatic  portion  of  the 
urethra,  and  particularly  the  caput  gallinaginis). 

The  very  merit  of  Lallemand' s  account  of  this  affection,  which 
has  obtained  a  certain  historical  celebrity  through  his  brilliant 
style,  makes  it  a  danger  in  the  study  of  our  whole  subject.  Be- 
ing the  discoverer  of  this  cause  of  spermatorrhoea,  he  thought  he 
found  it  in  almost  every  case,  and  as  universally  employed  his 
one-sided  treatment  (cauterization  of  the  caput  gallinaginis). 

No  doubt  the  possible  existence  of  this  condition  must  be 
seriously  considered  in  every  case  of  morbid  seminal  losses.^ 
Sometimes  a  gleet  may  be  discovered  which  has  remained  after 
gonorrhoea  has  either  died  out  or  been  checked  by  active  treat- 
ment, and  may  be  rendered  more  obstinate,  or  even  increased,  by 
the  production  of  a  stricture,  leading  to  increased  irritation  of 
the  mucous  membrane  from  obstruction  to  the  passage  of  urine 
and  secretion  from  the  infiamed  part. 

'  Benedict  (Electrotherapie,  Ist  ed.  p.  447)  states  that  the  Austrian  soldiers  inject 
brandy  into  the  urethra  in  order  to  check  gonorrhoea,  and  thereby  frequently  produce 
spermatorrhoea.  This  is  extremely  interesting  as  an  almost  experimental  proof  of  the 
possible  propagation  of  this  disease  from  the  urethra. 
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The  particular  mode  in  which  this  produces  pollutions  is  this : 
the  mucous  membrane  is  inllamed  and  in  a  state  of  increased 
irritability,  and  so  more  readil}^  produces  the  reflex  discharge  of 
ejaculation.  In  m^ny  cases  seminal  losses  may  be  particularly 
facilitated  b}'"  a  result  of  this  inflammation — a  flaccidity  of  the 
ejaculatory  ducts  and  the  surrounding  tissue,  which,  in  health, 
is  very  elastic.^  An  enlargement  of  the  seminal  passages  is  thus 
brought  about,  allowing  the  semen  to  pass  into  the  urethra  in  re- 
sponse to  a  less  stimulus,  and  with  less  expulsive  force  than 
usual.  This  very  plausible  theoretical  supposition  is  supported 
by  the  results  of  treatment — by  the  action  of  astringents,  for 
instance,  but  still  has  much  need  of  further  anatomical  proof.^ 
As  we  shall  hereafter  see.  Trousseau  has  based  a  peculiar 
mechanical  treatment  of  spermatorrhoea  upon  this  theory  of  the 
relaxation  of  the  seminal  vessels,  which  has  been  successful  in 
suitable  cases. 

It  would,  liowever,  be  erroneous  to  set  up  two  distinct  forms  of  spermatorrhoea 
on  the  basis  of  the  facts  just  mentioned— viz. :  a  form  due  to  increased  irritability 
of  the  seminal  vessels,  and  an  atonic  form— for  neither  of  these  exists  separately, 
but  they  are  almost  always  so  combined  that  the  evidences  of  tlie  one  are  much 
more  prominent  than  those  of  the  other. 

It  is  almost  necessary  to  assume  the  existence  of  flaccidity 
and  enlargement  of  the  ejaculatory  ducts  to  explain  the  extreme 
cases  of  seminal  loss  known  as  spermatorrhoea  (in  the  strict 
sense);  for,  when  semen  escapes  from  the  slightest  causes- 
sexual  impulse  being  not  increased  or  even  diminished— the  pas- 
sage must  be  considerably  dilated. 

It  is  not,  however,  to  be  forgotten  that  abnormal  pollutions 
do  not  follow  upon  every  case  of  gleet,  even  if  complicated  with 

'  The  ejaculatory  ducts  become  notably  narrower  towards  their  orifices,  as  may  be 
seen  on  mere  external  inspection  (they  are  4  mm.  thick  in  their  course,  and  1  mm.  at 
their  terminations).  In  the  prostate  they  are  surrounded  by  a  cavernous  tissue, 
which,  by  its  elasticity,  usually  closes  the  urethral  orifices  of  the  ducts,  so  that,  in  order 
to  allow  the  passage  of  semen,  a  much  greater  pressure  than  that  of  mere  secretion  is 
needed.  Compare  Lnschka  (Anat.  der  Beckenorgane)  and  Ilenfe  (Nachr.  v.  d.  Konigl. 
Gesellsch.  d.  Wissensch.  zu  Gottingen.  1863.  No.  9). 

'  Hitherto  a  condition  of  this  kind  has  only  once  been  found  post-mortem,  by  LaUe- 
mand.    See  the  section  below  on  "Pathological  Anatomy." 
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stricture;  they  only  occur  in  very  few  instances,  irom  wliicli 
alone  we  might  conclude  that  other  predisposing  causes  must 
also  exist  in  such  patients.  It  will  most  frequently  be  found 
that,  before  the  local  symptoms  occurred,  the  general  symptoms 
(particularly  of  the  nervous  system)  due  to  sexual  excess  might 
be  recoo-nized. 

The  conclusion  of  the  whole  is  that  we  must  look  upon 
chronic  inflammation  of  the  prostatic  portion  of  the  urethra  as 
beiiig  pre-eminently  a  condition  which  favors  spermatorrhoea,  and 
must  give  it  a  very  important  place  in  this  respect.  But  it  is 
needful  to  urge  minute  care  in  the  diagnosis  of  this  affection, 
remembering  that  the  example  of  Lallemand  and  his  followers  is 
to  be  shunned,  as  well  as  the  treatment  based  upon  their  views, 
being  by  no  means  harmless  to  the  patient  in  its  results,  as  much 
"unfortunate  experience  has  shown. 

Affections  of  the  msiculcB  seminales  very  rarely  cause  abnor- 
mal seminal  losses,  being  themselves  not  common.  The  extremely 
rare  acitte  inflammation  of  those  organs  is  a  very  distinct  exam- 
ple of  spermatorrhoea  produced  by  purely  local  causes ;  such 
patients  are  tormented  by  very  frequent  and  painful  losses  of 
semen,  which  sometimes— a  symptom  much  dreaded  by  non- 
professional persons— is  mixed  with  blood.  The  pollutions,  of 
course,  cease  on  the  disappearance  of  the  disease,  which,  by  the 
way,  is  not  one  admitting  of  a  very  favorable  prognosis. 

Chronic  inflammation  of  the  seminal  msicles  also  produces 
pollutions,  probably  not  always,  but  especially  when  it  is  con- 
nected with  gleet ;  for  the  form  which  accompanies  hypertrophy 
of  the  prostate  seems  hardly  ever  to  lead  to  spermatorrhoea, 
although  no  doubt  the  age  of  the  patient  has  much  to  do  with 
this  difference.  Those  cases  in  which  a  single  or  repeated  contu- 
sions of  the  perineum  have  been  followed  by  seminal  losses  must 
be  considered  as  belonging  to  affections  of  the  vesiculje  semina- 
les, and  perhaps  also  of  the  prostate  and  ejaculatory  ducts,  the 
condition  being  one  either  of  acute  inflammation  or  of  morbid 
irritability  as  a  result  of  concussion. 

The  way  in  which  these  affections  of  the  seminal  vesicles  pro- 
duce pollutions  is  always  to  be  explained  by  a  reflex  contraction 
of  their  walls  in  response  to  the  irritated  mucous  membrane. 
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Another  very  rare  anomaly  of  the  seminal  vesicles,  which  we  only 
mention  here  for  the  sake  of  completeness  in  enumeration,  also 
produces  pollutions  by  reflex  action,  viz.:  pressure  and  traction 
npon  them  brought  about  by  union  with  neighboring  organs  (as 
after  lithotomy),  by  vesical  hernia,^  or  by  tumors. 

The  condition  of  the  prepuce  is  also  important  as  a  cause  of 
spermatorrhoea ;  special  attention  has  been  called  to  it  by  Lalle- 
mand  (though  with  exaggeration),  Pauli,  Pitha,  and  others.  Too 
great  length  and  narroioness  of  the  foresJcln,  which  makes  it 
difficult  or  impossible  to  uncover  or  clean  the  glans,  may  produce 
inflammatory  irritation  of  that  j^art  by  decomposition  of  the  ac- 
cumulated preputial  smegma ;  and  it  is  clear  that  pollutions 
may  thus  be  produced  by  reflex  action  in  persons  already  pre- 
disposed thereto,  and  may  afterwards  become  habitual  if  the 
cause  continues. 

It  is  to  be  noted  that  in  specially  irritable  persons  a  phymosis,  which  appears 
only  moderate  when  the  organ  is  flaccid,  may,  during  erection,  produce  such  a 
mechanical  pressure  on  the  penis  as  to  cause  pollutions.  Compare  the  case,  related 
by  Pitha,  of  a  young  medical  man  thus  affected,  and  whom  he  cured  of  spermator- 
rhoea by  circumcision. 

It  is  also  very  important  to  bear  in  mind  that  phymosis  is 
very  often  the  first  cause  of  masturbation.  Children  are  very 
readily  led  to  form  this  habit  by  the  violent  irritation  so  pro- 
duced ;  and  when  they  reach  the  years  of  manhood,  they  suffer 
from  spermatorrhoea,  which  is  to  be  ascribed  at  least  as  much  to 
masturbation  as  to  phymosis. 

Abnormal  states  of  the  rectum  and  anus  are  likewise  cor- 
rectly assigned  as  causes  favoring  spermatorrhoea.  This  is  then 
brought  about  in  one  of  two  ways :  either  sympathetic  contrac- 
tion of  the  vesiculffi  seminales  is  produced  by  the  intimate  con- 
nection between  the  nerves  of  the  pelvic  organs,  or  the  contents 
of  the  rectum  when  set  in  movement  press  out  a  portion  of  the 
fluid  in  the  vesicles. 

The  effect  of  constipation  has  been  much  discussed  ;  it  can 


'  Peter  Frnnlc  long  ago  mentioned  these  causes ;  his  account  of  spermatorrhoea  i 
far  superior  to  that  given  by  almost  nil  modern  authors.  (Behandlung  der  Krankh.  de 
Menschen,  ubers.  v.  Sobemheim.  Berlin,  1835.  Vol.  II.  p.  133.) 
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act  only  wlien  it  is  hahitual^  for  when  merely  transitory,  the 
pollutions  it  may  produce  can,  of  course,  not  be  habitual.  It 
may  be  readily  explained  as  a  sympathetic  effect,  according  to 
which  view  the  vesiculffi  seminales  would  be  set  in  action  at  the 
same  time  as  violent  contraction  of  the  rectum,  and  in  particular 
of  the  sphincter  ani,  occurs;  on  the  other  hand,  many  authors 
urge  energetically  that  the  influence  of  costiveness  in  producing 
abnormal  pollutions  is  merely  mechanical.  Some  believe  that 
actual  semen  may  be  lost,  under  these  circumstances,  by  strong, 
healthy  men,  particularly  when  they  live  continently.  They 
consider  that  hard  fjecal  masses,  which  distend  the  rectum,  may 
in  their  downward  passage  press  out  some  of  the  contents  of  the 
seminal  vesicles  ;  and  they  consider  that  they  remove  every  ob- 
jection to  this  view  by  proving  that  the  fluid  evacuated  contains 
spermatozoa.^  In  five  such  cases  of  perfectly  healthy  men,  who 
passed  fluid  from  the  urethra,  sometimes  frequently,  with  or 
after  a  stool,  I  examined  the  fluid  microscopically,  and  never 
found  spermatozoa,  so  that  I  am  led  to  the  conclusion  that  these 
discharges  are  not  to  be  looked  iipon  as  true  semen,  but  proba^ 
bly  as  a  prostatic  secretion. 

When  real  semen  is  lost  (and  we  have  no  reason  to  doubt  the 
statements  made  on  this  subject),  there  may,  of  course,  be  dis- 
eased conditions,  although  not  fully  developed  ;  but  I  should  be 
rather  inclined  to  believe  that  the  seminal  loss  is  produced  by 
sympathy,  and  not  merely  mechanically.  For,  as  a  matter  of 
theory,  the  alleged  action  of  pressure  from  the  rectum  upon  the 
vesiculse  seminales  is  by  no  means  so  plausible  as  might  at  first 
sight  appear.  These  organs,  between  the  bladder  and  rectum, 
are  tolerably  mobile,  and  can  easily  give  way  in  one  direction  or 
another,  under  any  pressure  ;  so  that  pressure  would  act  much 
more  readily  upon  the  orifices,  which  lie  close  together  and  are 
relatively  more  fixed,  than  upon  the  very  divergent  caBcal  ends 
of  those  organs ;  now,  pressure  npon  the  orifices  of  the  vesicles 


'  Pickford,  Ueber  wahre  und  eingebildete  Samenverluste.  Heidelberg,  1841. — Davy^ 
Edinb.  Med.  and  Surg.  Joum.  Vol.  I.  1838.  It  is  singular  that  this  latter  author  ap- 
pears generally  to  have  found  the  spermatozoa  dead,  which  is  scarcely  consistent  with 
the  character  of  the  recently  evacuated  semen  of  a  healthy  man,  and  must  therefore 
rather  cause  grave  suspicion  of  some  previously  existing  disorder  of  the  genital  system. 


848     CUUSClI.AIxVNN. — AFFECTIOIS-S  OF  MALE  GENITAL  ORGANS. 

wonlcl  be  mucli  more  likely  to  produce  obstruction  than  evacua- 
tion. 

There  is  much  more  anatomical  probability  in  supposing  the 
fluid  in  question  to  be  prostatic  secretion.  The  prostate  is 
known  to  be  very  firmly  fixed  in  the  pelvis,  and  to  be  so  placed 
between  the  fundus  of  the  bladder  and  the  rectal  pouch  immedi- 
ately above  the  anus  (which  is  particularly  well  marked  anteri- 
orly), that  during  defecation  hard  masses  must  almost  inevitably 
be  pressed  against  the  prostate  by  the  backward  action  of  the 
sphincter  ani. 

We  repeat,  then,  that  we  look  upon  those  cases  in  which  act- 
ual semen  is  lost  as  pathological,  and  ascribe  the  loss  to  a  sym- 
pathetic influence  upon  the  ejaculatory  apparatus,  which  could 
hardly  be  possible  in  perfectly  healthy  men. 

Hemorrhoidal  tumors^  'painful  fissures,  itcldng  eczema,  and 
otJter  eruplions  about  the  anus  may,  of  course,  as  frequent  ac- 
companiments of  habitual  constipation,  materially  assist  in  the 
production  of  pollutions  by  the  violent  local  irritation  to  which 
they  give  rise. 

It  will  often  be  worth  while  to  ascertain  whether  ascarides 
are  present.  If  they  are  very  numerous,  they  may  keep  up  a 
chronic  irritation  of  the  rectal  mucous  membrane,  which  is  some- 
times very  intense,  and  may,  by  sympathy,  produce  frequent 
pollutions  in  persons  already  predisposed  thereto.  As  is  well 
knowm,  they  are  most  commonly  met  with  in  children,  and  then, 
indeed,  frequently  lead  to  masturbation,  and  therefore  indirectly 
to  spermatorrhoea  in  later  life. 

Peter  Frank  mentions  among  the  exciting  causes  of  pollu- 
tions the  use  of  irritating  clysters,  too  hot  or  too  cold.  The 
possibility  of  this  in  strongly  predisposed  persons  cannot  be 
denied,  and  may,  no  doubt,  be  explained  also  by  sympathetic 
action. 

In  the  same  way  many  affections  of  the  Madder — above  all, 
lithiasis — may  give  rise  to  spermatorrhoea.  To  the  same  category 
belongs  the  often-observed  effect  of  certain  medicines,  improper- 
ly employed  for  too  long  a  time,  which  irritate  the  mucous  mem- 
brane of  the  ur  inary  organs,  particularly  cantharides.  How- 
ever, the  mere  fact  that  the  individual  is  taking  such  remedies 
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would  in  most  cases  suggest  a  degree  of  sexual  feebleness  suffi- 
cient to  predispose  greatly  to  spermatorrlioja. 

I  am  not  quite  clear  liow  syphilis,  as  such,  can  conduce  to 
spermatorrhoea,  as  Lallemand  considers  to  be  a  very  possible  and 
frequent  occurrence.  In  such  cases  it  is  far  more  likely  that  the 
general  results  of  previous  excess  are  to  blame,  and  perhaps,  in 
addition  to  these,  acquired  chronic  inflammations  of  the  genital 
organs  (gonorrlioeal  affections). 

To  the  category  of  psycho-pathological  curiosities  belong 
those  cases  in  which  intense  mental  excitement  (often  of  a  totally 
different  kind,  as  violent  terror,  fear,  anger,  or  shame),  though 
of  course  transient,  produces  seminal  losses  and  even  diurnal 
pollutions.  Our  literature  records  many  such  instances,  which 
are,  of  course,  of  no  practical  importance.^ 

Mental  strain  may  also  sometimes  lead  to  morbid  pollutions. 
When  this  is  the  case,  it  must  always  be  in  persons  with  greatly 
disordered  nervous  systems,  or  otherwise  highly  predisposed. 

PatJiological  Anatomy. 

There  hardly  exists  any  special  anatomical  information  as  to 
the  conditions  of  which  we  are  treating.  One  reason  for  this  is 
that  such  cases  are  either  never  examined  post-mortem,  or  only 
when  extensive  disease  of  other  kinds  has  completely  masked 
the  particular  anatomical  characters.  Moreover,  even  when  cir- 
cumstances are  favorable  to  post-mortem  examination,  this 
would  generally  lead  to  no  result,  as  we  may  conclude  from 
what  has  been  said  above,  under  the  head  of  Etiology  ;  for  we 
find  that  various  conditions  play  a  very  important  part  as 
causes,  which  could  hardly  leave  any  anatomical  traces  at  pres- 
ent appreciable  by  us. 

In  a  small  number  of  instances,  namely,  where  certain  local 
affections  of  the  urinary  and  pelvic  organs  have  been  the  causes 
of  morbid  seminal  losses,  special  results  will  certainly  be  found 
on  dissection.    We  obtain  thereby,  however,  nothing  more  than 

'  Occasionally,  no  doubt,  conditions  of  sexual  excitement,  produced  under  these  ab- 
normal circumstances,  are  of  practical  account  from  a  medico -legal  point  of  view 
VOL.  Vin.-54 
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simple  descriptions  of  the  local  changes  in  the  organs  involved, 
and  so  far  do  not  advance  our  knowledge  of  the  subject.  Kaula 
has  collected  a  number  of  such  accounts  of  port-mortems,'  to 
which  we  may  here  refer  those  who  value  obscure  descriptions 
of  disease.  The  following  are  the  morbid  appearances  observed : 
the  results  of  chronic  inflammation,  with  suppuration  and  indu- 
ration in  the  prostatic  portion  of  the  urethra,  extending  towards 
the  ejaculatory  ducts  and  seminal  vesicles.  These  last  are  atro- 
phied or  notably  enlarged,  and  partially  adherent  to  neighboring 
organs ;  sometimes  the  orifices  of  the  ducts  are  fissured  and 
dilated,  their  walls  are  thinned  and  their  lumen  enlarged.  Be- 
sides these  changes,  there  may  be  found  strictures  of  the  urethra, 
inflammations  of  the  bladder  (particularly  of  the  neck) ;  while 
the  prostate  may  be  wholly  or  partially  hypertrophied,  or,  on 
the  contrary,  atrophied. 

There  have  hitherto  been  no  systematic  examinations,  in  cases 
of  spermatorrhoea,  of  the  whole  genital  apparatus  and  of  the 
nervous  structures  in  direct  relation  therewith,  which  are  on  a 
level  with  the  present  state  of  science.  They  have  probably  not 
been  made  because  far  more  important  matters  delay  their  solu- 
tion. 

Preceding  and  Accompanying  Symptoms. 

Diagnosis. 

"We  must  above  all  never  lose  sight  of  the  fact  that  spermator- 
rhcBa  is  only  a  symptom,  and  never  a  special  malady,  as  Lalle- 
mand  and  his  school  endeavor  to  prove ;  we  cannot  therefore 
head  this  section  with  the  phrase  "symptoms  of  this  disease.-' 

We  will,  merely  for  the  sake  of  completeness,  begin  by  de- 
scribing those  alterations  of  the  genital  organs  and  their  secre- 
tions which  are  connected  with  these  morbid  conditions ;  next 
pass  on  to  those  disorders  of  other  organs  which  most  frequently 
precede  seminal  losses,  and  seem  to  stand  in  the  relation  of 
causes  to  them  ;  and  finally,  treat  of  the  series  of  symptoms  ac- 
companying them.    Most  of  these  last  are  co-effects  with  the 


'  Loc.  cit.  pp.  134  sqq. 
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pollutions  (as  cannot  be  sufficiently  insisted  upon  in  opposition 
to  Lalleniand's  teachings),  while  a  few  may  be  ascribed  to  the 
immediate  influence  of  spermatoiTliOia  upon  the  nervous  system 
and  the  mind.  We  shall  see  in  the  therapeutical  section  of  our 
work  how  important  it  is  to  be  quite  clear  upon  these  points,  the 
physician  being  thereby  spared  many  mistakes,  and  the  patient 
much  useless  and  even  injurious  manipulation. 

We  have  already  sufficiently  informed  ourselves  as  to  the 
various  conditions  and  ways  in  which  spermatorrhoea  occurs,  and 
as  to  the  various  terms  founded  thereon — nocturnal  and  diurnal 
pollutions,  and  spermatorrhoea  in  the  strict  sense  of  the  word. 
What  we  then  stated  we  must  again  repeat :  that  no  certain 
diagnosis  of  the  loss  of  true  semen  can  he  made  witJiout  the 
use  of  the  microscope^^  neither  the  color,  odor,  nor  consistence  of 
a  discharge,  nor  the  manner  in  which  it  is  evacuated,  being  a 
sufficient  test  of  this.  We  shall  further  see  that  seminal  loss  is 
very  easily  and  frequently  confused  with  other  states  ;  for,  on 
the  one  hand,  the  ph3^sical  characters  just  mentioned  are  com- 
mon to  true  semen  with  certain  other  secretions ;  and,  on  the 
other  hand,  the  seminal  fluid  in  spermatorrhoea  is  very  different 
from  its  normal  state.  A  familiar  knowledge  of  healthy  semen, 
and  particularly  of  its  microscopical  character,  is  of  course 
absolutely  necessary  for  understanding  these  morbid  changes, 
and  for  this  we  must  refer  back  to  the  information  we  have  given 
above. 

Our  knowledge  of  normal  semen  (at  least  as  to  its  histology) 
is  very  exact  and  detailed,  but  our  present  knowledge  of  its  con- 
dition in  cases  of  spermatorrhoea  is  as  incomplete  and  uncertain. 
The  information  at  present  current  (Lallemand's,  Donne's,  and 
others'),  which  partly  contradicts  older  statements,  has  great 
need  of  a  new  and  more  extensive  examination.  Let  us  first 
mention  that  even  in  healthy  men  there  is  no  flxed  amount  for 
the  quantity  of  fluid  lost  at  each  pollution,  or  for  the  niimber  of 


'  Lnllemand,  and  after  him  Troimeau^  have  given  certain  signg  as  means  of  discov- 
ering by  the  naked  eye  the  presence  of  semen  in  the  urine.  They  consider  small,  round 
globules  in  the  cloudy  sediment  as  characteristic,  looking  upon  these  as  products  of 
the  seminal  vesicles.  In  spite  of  abundant  opportunities  for  the  examination  of  urine 
containing  semen,  I  have  never  discovered,  with  any  certainty,  bodies  of  this  kind. 
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spermatozoids  contained  in  the  fluid  which  holds  them  in  sus- 
pension, and  also  that  the  characters  of  the  spermatozoids  may 
notably  vary  according  to  the  stages  of  their  development.  In- 
dividual peculiarities,  as  to  genital  power  and  the  frequency  of 
repetition  of  the  sexual  act,  have  the  most  important  part  in 
producing  these  differences. 

When  pollutions  just  begin  to  be  morbid,  the  fluid  ejaculated 
does  not  generally  present  any  abnormal  characters,  and  this  is, 
of  course,  the  case  sometimes  for  a  long  (although  very  variable) 
time.  The  quantity  is  the  same  as  in  natural  pollutions,  being 
probably  (as  we  have  seen  above)  less  than  is  lost  in  coitus  ;  the 
microscope,  too,  shows  no  important  change.  But,  as  the  pollu- 
tions occur  more  frequently,  the  fluid  evacuated  is  wont  to  be 
diminished  both  in  quantity  and  consistence ;  the  spermatozoa 
diminish  in  number,  often  very  considerably,  are  (it  would  ap- 
pear) smaller,'  particularly  in  the  tail;  according  to  some  au- 
thors they  are  more  transparent  and  more  destructible. 

It  is  extremely  probable  that  we  are  then  concerned,  not  with 
somewhat  abnormal  and  (so  to  speak)  "diseased"  spermatozoa, 
but  rather  with  earlier  stages  of  their  development,  owing  to~ 
their  being  discharged  too  soon  from  the  increased  activity  of 
the  genital  organs.  The  same  idea  is  suggested  by  what  may  be 
frequently  observed,  that  cap-like  membranous  appendages  ad- 
here to  the  head  of  the  spermatozoon  (particularly  to  the  central 
portion  and  to  the  thread-like  end) ;  according  to  Koelliker, 
these  are  obviously  remains  of  the  parent  cell.  It  is  still  uncer- 
tain whether  the  seminal  bodies  undergo  any  diminution  of  their 
mobility,  although  such  has  been  asserted ;  and  on  account  of 
the  difficulty  of  examining  them  when  freshly  evacuated  in  these 
cases,  this  question  is  not  likely  yet  to  be  decided. 

According  to  Bence-Jones,  and  Nepveu,*  who  corroborated  the  observations  of 
the  former  author,  peculiar  liyaline  cylinders  are  to  be  described  as  existing  in  the 
semen  of  persons  suffering  from  spermatorrhoea.  These  are  notably  long  and  of 
varying  diameter,  the  narrowest  being  twice  as  broad  as  the  largest  urinary  tube- 


'  Mandl  (loc.  cit.)  gives  definite  measurements  in  this  respect. 

'  NepveiB,  Note  sur  la  presence  de  tubes  hyalines  particuliers  dans  le  liquide  sperma- 
tique.    Gaz.  M4d.  de  Paris.  1874.  No.  3 ;  Centralbltt.  1874.  No.  18. 
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casts ; '  the  largest  so  broad  that,  according  to  Nepveu,  they  can  only  originate  iu 
the  deferent,  and  not  in  the  secretory  canals  of  the  testis.  According  to  the  same 
autlxbr,  there  is  nothing  absolutely  characteristic  about  them,  since  they  are  also 
found  under  other  circumstances. 

As  we  have  already  remarked  of  physiological  seminal  evacu- 
ations (Casper,  Lewin),  so  in  the  case  of  abnormal  pollutions, 
spermatozoa  may  be  almost  entirely  or  entirely  absent.  In  such 
cases— which  are  certainl}^  rare — a  too  hasty  negative  conclusion 
is  to  be  avoided;  but  these  bodies  are  to  be  sought  for  on 
repeated  occasions,  when  they  will  in  some  rare  cases  be  found  to 
be  sometimes  present  and  sometimes  absent.  In  the  extremest 
degrees  of  spermatorrhoea,  when  the  semen  is  quite  watery,  and 
especially  when  it  passes  away  at  the  same  time  as  the  urine, 
Lallemand  first  described  what  he  supposed  were  malformed 
spermatozoa— small,  shining  bodies  of  the  size  of  the  head  of 
these  structures,  but  showing  no  sign  of  tail. 

In  Lallemand's  school  these  "  aborted  spermatozoa  "  play  a  great  part,  and  even 
Trousseau  corroborates  their  existence  and  Lallemand's  explanation  of  them  ;  but 
very  soon  manifold  objections  were  raised,  and  even  now  their  existence  is  not  sat- 
isfactorily established. 

Perhaps  an  observation  which  I  have  made  may  throw  some  light  on  the  mat- 
ter. In  the  case  of  a  clerk,  who  suffered  from  abnormal  nocturnal  pollutions,  I 
was  able  to  examine  when  fresh  the  urine  passed  after  them.  I  found  in  the 
cloudy  sediment  well-developed  spermatozoa  in  abundance  ;  but  if  I  let  the  urine 
stand,  by  the  second  day  only  a  few  were  still  recognizable,  and  these  with  their 
tails  already  broken  off  or  rolled  up.  On  the  other  hand,  there  were  a  number  of 
small,  shining  corpuscles,  which  were  proved  beyond  a  doubt  to  be  the  spermatozoa, 
that  had  been  meanwhile  destroyed,  by  the  remains  of  a  tail  which  still  adhered  to 
many  of  them.* 

The  medical  man  has  not  only  to  be  on  his  guard  against  the 
sources  of  error  already  mentioned  ;  if  he  is  not  sufficiently  cir- 


'  We  must  not  omit  to  mention  here  certain  urinary  cylinders  of  very  unusual  size 
(the  thickness  of  a  hair)  which  Eichhorst  found  in  the  urine  in  one  case  of  granular 
kidney  (Berlin  klin.  Wochenschr.  1874.  No.  7).  These  might  give  rise  in  diagnosis  to 
some  uncertainty,  which  could,  however,  easily  be  cleared  up. 

^  This  might  seem  to  contradict  Donne's  statement  that  the  seminal  bodies  retain 
their  characters  unaltered  for  months  in  the  urine;  but  there  is  a  question  whether, 
in  the  case  of  abnormal  seminal  losses,  the  power  of  resistance  of  the  spermatozoa 
against  any  action  of  the  kind  may  not  bo  diminished. 
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cumspect  or  sceptical  in  the  examination  of  his  patient,  he  is  lia- 
ble to  fall  into  still  greater  mistakes.  He  must  always  bear  in 
mind,  that,  however  strange  it  may  at  hrst  sight  seem,  by  no 
means  all  the  patients  who  consult  him  for  "seminal  losses" 
really  suffer  from  abnormal  pollutions.  Perhaps  only  a  minor- 
ity do  so,  some  seeking  to  deceive  intentionally  their  medical 
attendant,  while  others  give  him  what  is  intended  to  be  a  cor- 
rect account,  but  is  really  a  misleading  description  of  their  state. 
The  former  are  masturbators,  of  whom  not  a  few  are  wont  to 
complain  of  excessive  seminal  losses  in  order  to  conceal  onanism, 
which  is  the  real  cause  of  their  trouble.  They  believe  that  if 
they  only  impress  their  physician  with  the  loss  of  semen  they 
will  receive  suitable  medical  treatment  for  it,  and  will  thus  be 
spared  the  humiliating  confession  that  each  loss  is  produced 
entirely  by  their  own  act.  But,  in  the  first  place,  these  persons 
are  very  different  to  a  practised  eye  from  really  spermatorrhoeic 
patients  in  all  respects,  and  particularly  in  the  way  they  de- 
scribe their  malady,  and  they  can  also  be  easily  brought  to  con- 
fess, and  are  even  obviously  relieved  by  doing  so,  if  the  matter 
be  sufficiently  insisted  on. 

There  is  a  totally  different  source  of  error  arising  from  this, 
that  actual  spontaneous  discharges  from  the  genital  organs  of  a 
mucous  fluid  resembling  semen  may  easily  be  mistaken  for 
spermatorrhoea. 

It  is  not  very  unusual  for  healthy  young  men,  especially  if 
they  are  for  some  time  exposed  to  frequent  sexual  excitement 
without  satisfying  it  (as  is  particularly  the  case  with  those  en- 
gaged to  be  married),  to  consult  a  medical  man,  complaining 
that  during  and  after  violent  erections  a  transparent,  viscous 
fluid  is  discharged  from  the  part.  These  patients  are  usually 
greatly  distressed,  looking  upon  such  discharges  as  diurnal  pol- 
lutions, and  generally,  under  the  influence  of  fear,  describe  the 
quantity  of  fluid  as  much  greater  than  it  really  is.  I  have  care- 
fully examined  two  individuals  on  several  occasions  after  this 
had  occurred,  and  am  able  to  say  that  the  quantity  of  fluid  visi- 
ble at  the  apex  of  the  glans,  and  expressed  from  the  urethra, 
scarcely  amounted  to  two  drops.  It  was  viscous,  albuminoid, 
and  contained  no  spermatozoa,  but  merely  mucus-corpuscles  and 
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urethral  epithelium-cells  in  large  numbers.  It  appears  to  be 
secreted  from  the  urethral  mucous  membrane,  and  perhaps  also 
from  Cowper  s  glands. ' 

Another  not  unusual  cause  for  erroneously  supposing  sper- 
matorrhoea to  exist  occurs  in  certain  cases  where  strong,  healthy 
men,  at  the  time  of  going  to  stool,  usually  after  lasting  constipa- 
tion, or  with  the  last  drops  of  urine,  pass  a  tenacious,  inodorous, 
alkaline,  albuminoid  fluid  by  the  urethra,  sometimes  in  not  incon- 
siderable quantity.  The  amount  may  be  about  the  same  as  that 
lost  in  a  pollution,  and  the  patients'  fear  that  it  is  semen  will  be 
confirmed  by  its  leaving  stiff  spots  upon  their  linen.  Added  to 
which  many  of  them  do  not  feel  quite  secure  in  the  matter  of 
sexual  excess,  have  indulged  in  masturbation,  or  have  suffered 
from  inflammatory  conditions  of  the  genital  organs,  chronic  gon- 
orrhoea, or  the  like.  If  their  medical  man  takes  all  these  points 
into  account,  he  may  readily,  for  the  moment,  be  in  some  uncer- 
tainty, or  even  in  error ;  but  if  he  brings  the  microscope  to  his 
aid,  he  will  discover  no  trace  of  spermatozoa,  but  only  urethral 
epithelium,  mucus-corpuscles,  and  prismatic  or  rounded  amyloid 
bodies,  which  last  are  characteristic  of  the  prostatic  secretion 
(Pitha,  Guerlain,  G-ross).  In  fact,  we  have  to  do  in  these  pa- 
tients with  a  secretion  from  the  prostate,  especially  from  its 
somewhat  enlarged  follicles,  probably  also  with  the  assistance  of 
Cowper' s  glands.  These  patients  are  (as  we  have  said)  usually 
healtliy  and  strong,  and  when  the  state  of  the  case  is  satisfacto- 
rily explained  to  their  somewhat  hypochondriacal  fears,  an  ex- 
amination of  the  prostate,  and,  indeed,  of  all  the  genital  organs, 
proves  them  to  be  in  a  normal  condition. 

But  although  these  cases  are  the  more  frequent,  such  a  favor- 
able prognosis  is  not  always  to  be  given,  when  prostatic  secretion 
is  diagnosed  mainly  from  the  negative  results  of  microscopical 
investigation,  without  a  careful  examination  of  the  gland  itself. 
In  some  (certainly  rare)  instances,  hypertrophy  of  the  prostate  is 
discovered,  particularly  where  there  is  a  history  of  frequent  vio- 
lent irritation,  or  chronic  inflammation  of  the  genital  organs  still 
existing.    These  forms  of  disease  have  been  especially  described 


*  See  below,  under  the  heading  of  "  Impotence,"  the  physiology  of  erection. 
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under  the  w^mQ  Prostatorrhoea ;  and  the  prognosis  is  then  doubt- 
ful, though  usually  rather  favorable  than  the  reverse. 

As  for  the  mechanism  by  which  the  prostatic  secretion  is 
evacuated,  we  need  here  only  refer  in  passing  to  what  has  been 
explained  above  ;  it  is  easily  conceivable,  from  the  relative  posi- 
tions of  the  parts  concerned,  how  it  may  be  produced  by  the 
pressure  of  hard  scybala  passing  through  the  rectum. 

We  wish  here  to  call  special  attention  to  the  fact  that,  notwithstanding  the 
labors  of  Gross,  Guerlain,  and  others,  the  whole  suloject  still  deserves  a  minute 
study  based  upon  numerous  cases,  particularly  with  repeated  and  careful  microsco- 
pical examinations.  No  doubt  one  reason  why  so  little  has  been  done  in  this  way  is 
because  hospitals  rarely  supply  any  material  of  the  kind,  and  in  private  practice, 
although  more  common,  it  often  cannot  be  precisely  proved  to  exist  on  account  of 
the  doubly  great  difficulties  in  the  way. 

Impotence,  which  is  very  frequently  associated  with  abnormal 
pollutions,  is  to  be  mentioned  as  a  further  symptom  on  the  part 
of  the  genital  organs  ;  but  we  only  refer  to  it  here  for  complete- 
ness' sake,  as  a  special  chapter  will  be  assigned  for  its  more  de- 
tailed description. 

As  far  as  regards  tlie  external  condition  of  the  genitals,  in 
many  (perhaps  in  most)  persons  suffering  from  spermatorrhoea, 
nothing  abnormal  can  be  detected.  I  must  leave  it  undecided 
whether  in  masturbators  (who  form  so  large  a  proportion  of  these 
patients)  the  penis  is  remarkable  for  its  special  size,  or  hardness 
of  the  corpora  cavernosa,  as  many  authors  suppose  ;  there  are 
certainly  many  instances  to  the  contrary. 

Flaccidity  of  the  scrotum,  and  anaesthesia  of  its  skin,  small 
size  and  softness  of  the  testicles,  are  often  mentioned,  and  cor- 
rectly, among  the  symptoms  in  advanced  cases.  Under  the 
electric  stimulus,  sensibility  is  often  found  to  be  very  notably 
diminished,  particularly  in  the  testicles,  while  on  the  contrary 
the  urethra  is  often  in  a  state  of  hyperaesthesia  (Benedict). 

A  certain  number  of  patients  suffer  from  neuralgia  of  the 
testicles  ;  of  course,  there  is  nothing  absolutely  characteristic  in 
this  ;  on  the  contrary,  it  often  affects  perfectly  sound,  healthy 
men,  whose  genital  functions  are  otherwise  normal. 

We  next  pass  on  to  those  phenomena  which  are  usually 
known  as  the  general  symptoms  of  spermatorrhoea,  because  they 
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cannot,  as  yet,  be  strictly  localized.  We  need  only  here  briefly 
remark  that  they  are  for  the  most  part  not  originally  produced 
by  spermatorrhoea,  but  are  co-effects  with  it  of  other  causes,  par- 
ticularly of  sexual  excess  and  masturbation,  often  in  persons 
with  some  inherited  or  acquired  predisposition. 

A  tolerably  detailed  account  of  the  state  in  question  can 
hardly  be  given,  for  the  group  of  symptoms  to  which  spermator- 
rhoea belongs  presents  itself  under  the  most  diverse  forms,  and 
refuses  to  be  forced  into  the  strait  waistcoat,  which  systematic 
writers,  since  Lallemand's  time,  employ.  Some  symptoms  will 
be  more  prominent  in  one  patient,  some  in  another;  or  they  will 
appear  earlier  or  later,  and  accordingly  the  gravity  of  the  whole 
disease  will  (in  part  at  least)  vary,  being,  as  a  whole,  different 
in  each  individual,  according  to  each  patient's  constitutional  or 
local  state.  For  instance,  it  may  happen  that  one  masturbator 
presents  at  first  a  preponderance  of  symptoms  connected  with 
the  nervous  system  and  nutrition,  abnormal  pollutions  occurring 
relatively  only  very  late  or  to  a  very  slight  extent ;  while  in 
other  patients  very  frequent  seminal  losses  are  the  earliest  symp- 
tom, and  they  may  continue  so  long  in  the  foreground  that  the 
patient,  and  even  the  medical  attendant,  may  look  upon  them  as 
the  real  cause  of  the  other  symptoms,  which  are  only  gradually 
developed  ;  and  yet  it  is  this  last  form  which  Lallemand  and  the 
great  majority  of  his  followers  have  set  up  as  the  type  of  their 
whole  system. 

Certain  'phenomena  connected  with  the  nervous  system  and 
with  nutrition  are  usually  very  constant  and  early  in  their  ap- 
pearance. As  yet  we  know  almost  nothing  certain  of  the  special 
manner  in  which  these  are  produced  under  the  influence  of  sexual 
excess  or  anomalies  of  the  sexual  organs;  indeed,  the  present 
standpoint  of  physiology  hardly  enables  us  to  see  how  this  ques- 
tion can  be  solved.  A  few  elements  towards  its  solution  can, 
however,  be  given,  and  here  and  there  found  to  harmonize. 

We  have  relatively  more  data  at  our  command  in  respect  of 
the  affections  of  the  nervous  system  than  of  altered  nutrition.  It 
is  extremely  probable  that  the  disturbances  of  nutrition  depend 
upon  those  of  the  nervous  system,  and  are,  therefore,  apparently 
to  be  looked  upon  as  the  result  of  abnormal  innervation  of  the 


858     CURSCIIMANN.— AFFECTIONS  OF  MALE  GENITAL  ORGANS. 

parts  in  question,  the  nutrition  of  which  is  still  further  injured 
by  disturbed  digestion,  which  may  also  in  its  turn  be  ascribed  to 
perverted  innervation.  We  must  once  more  repeat  that  we  can 
in  no  instance  share  the  opinion  of  those  authors  who  refer  the 
altered  nutrition  to  mere  loss  of  semen  as  such. 

We  must  not  omit  one  general  remark  before  passing  on  to 
describe  the  nervous  symptoms  in  detail ;  in  these  cases,  we  must 
always  be  careful  not  to  ascribe  such  symptoms  at  once  to  sexual 
abuse  (even  when  this  is  admitted  by  the  patient  or  put  promi- 
nently forward),  without  first  excluding  the  possihility  of  other 
local  changes  in  the  parts  of  the  nermus  system  concerned. 
The  demonstrable  relations  of  the  genital  organs,  to  the  symp- 
toms of  which  we  are  speaking,  are  at  present  so  vague  that  it  is 
only  hy  way  of  exclusion  that  we  can  proceed  to  connect  them. 
Thus  alone  can  one  avoid  the  fanciful  ideas  (in  part  so  erroneous) 
of  Lallemand,  who  ascribed  the  most  diverse  forms  of  disease  to 
a  spermatorrhoea  which  was  often  very  difficult  of  detection, 
although,  according  to  his  own  account,  they  were  capable  of 
some  much  more  natural  interpretation. 

Among  the  earliest  and  most  constant  symptoms  on  the  part 
of  the  nervous  system,  which  usually  precede  the  occurrence  of 
abnormal  pollutions  by  a  more  or  less  long  time,  are  a  sense  of 
bodily  weariness  and  sinMng^  mental  depression,  and  loss  of 
sleep. 

The  sense  of  unnaturally  great  fatigue,  which  represents  the 
earliest  disturbance  of  the  motor  system  in  the  beginning,  usu- 
ally only  occurs  after  the  sexual  act  or  a  pollution,  and  is  the 
first  thing  which  characterizes  these  last  as  abnormal.  These 
patients,  on  awaking  in  the  morning  after  a  seminal  loss,  com- 
plain of  a  stiffness  in  the  back  and  limbs,  and  feel  the  need  of 
stretching  them  ;  and,  as  the  disease  progresses,  the  feeling  of 
fatigue  lasts  all  day  long,  even  if  adequate  rest  be  taken.  In 
spite  of  this  weariness,  many  experience  a  very  troublesome  sen- 
sation of  restlessness,  a  continual  urgency  to  move  hither  and 
thither  ;  Lallemand  and  Trousseau  were  probably  only  mistaken 
in  describing  this  as  a  particularly  constant  and  early  symptom. 
In  advanced  cases,  trembling  of  the  limbs,  and  at  the  same  time 
trembling  of  the  hands,  usually  occui* ;  and  even — but  this  is 
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only  in  the  worst  instances — stronger  involuntary  muscular 
twitching  is  observed  in  the  limbs,  particularly  in  the  lower 
extremities.  Happily  it  is  much  more  seldom  the  case  than 
might  be  supposed  from  the  gloomy  and  fanciful  descriptions 
given  by  Lallemand,  that  these  troubles  go  so  far  as  to  limit  the 
patients'  movements  to  slight  stretching,  and  to  suggest  to  a 
superficial  observer  the  idea  of  some  chronic  disease  of  the  spinal 
cord. 

These  motor  disturbances  are  often  accompanied  by  sensory 
troubles^  which,  however,  more  frequently  occur  rather  later  in 
the  development  of  the  disease. 

We  then  hear  complaints  of  numbness  along  the  spinal  cord, 
in  the  lower  extremities,  or  in  the  fingers,  but  which  cannot  be 
thoroughly  localized,  being  sometimes  more  intense  in  one  part, 
sometimes  in  another,  and  then  completely  disappearing,  to 
return  again  in  some  fresh  place.  Or,  on  the  contrary,  these 
patients  may  suffer  from  hypersesthesia  of  any  part  of  the  skin, 
lasting  likewise  only  a  short  time,  or  passing  from  one  spot  to 
another.  Cases  are  observed  in  which  merely  touching  the  skin, 
percussion,  or  even  pressure  on  a  hair,  are  felt  in  the  keenest  and 
most  painful  manner.  Besides  these  troubles,  we  find  many 
patients  complain  of  cold  in  the  back  or  some  other  part,  often  in 
some  very  limited  part,  as  the  hands ;  these  sensations  of  cold 
may  alternate  suddenl}^  with  a  feeling  of  heat  ("  flushes  ").  Often 
there  is  no  objective  sign  corresponding  to  either  of  these  sensa- 
tions ;  at  any  rate,  in  uncomplicated  cases,  pyrexia  can  never  be 
proved  to  exist. 

Happily  all  these  symptoms  are,  in  the  great  majority  of 
cases,  neither  very  complete  nor  very  highly  developed  in  a;ny 
one  patient.  It  is  extremely  rare,  at  any  rate  in  our  own  experi- 
ence, for  any  patient  to  combine  the  various  troubles  described 
above  so  completely  and  to  such  a  degree  as  to  be  in  a  condition 
bearing  a  certain  resemblance  to  tabes  dorsalis.  But,  even  then, 
the  transitory  and  mobile  character  of  the  symptoms  and  their 
definitive  disappearance,  as  a  rule,  when  their  cause  is  removed, 
should  prevent  any  erroneous  idea  that  a  deep-seated  disease  of 
the  cord  exists.  The  troubles  of  that  organ  must  be  "func- 
tional," or  (to  speak  more  precisely)  dependent  on  such  altera- 
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tions  of  structure  as  are  undiscoverable  by  our  present  means  of 
investigation. 

Another  point  which  may  contribute  towards  producing  a 
certain  superficial  resemblance  to  tabes  dorsalis  is,  that  almost 
all  these  patients,  when  affected  to  such  a  high  degree,  suffer 
from  obstinate  constipation,  and  difficult  micturition  (generally 
traceable  to  some  local  affection)  makes  the  simulation  more 
complete.  Vertigo,  headache,  and  mental  deiDression,  as  we 
have  already  remarked,  are  the  earliest  and  relatively  the  most 
frequent  phenomena  connected  with  the  'brain.  They  are  often 
the  first  evidences  of  the  morbid  character  of  pollutions,  when 
they  follow  seminal  losses  which  have  appeared  perfectly  normal ; 
and  as  the  disease  progresses  they  continue  during  the  whole 
interval,  though  usually  worse  after  each  pollution. 

Headache  varies  extremely  both  in  its  seat  and  intensity,  but 
in  no  characteristic  manner  ;  those  who  suffer  from  it  ordinarily 
complain  also  of  "determination  of  blood  to  the  head,"  which 
may  be  either  purely  subjective  or  accompanied  by  the  outward 
evidence  of  transitory  redness  of  the  face.  Many  patients,  par- 
ticularly those  who  have  been  consulting  popular  books  on  the 
subject,  complain  of  a  sensation  of  heat  and  weight  in  the 
occiput. 

The  alterations  in  the  mental  condition  of  these  patients  take 
two  principal  directions,  according  as  they  affect  the  intellectual 
faculties  or  the  character  and  mode  of  thought.  When  these 
disturbances  occur,  they  almost  invariably  precede,  by  a  longer 
or  shorter  time,  the  first  appearance  of  abnormal  seminal  losses, 
being  an  earlier  result  of  sexual  excess  than  they  are.  They  are 
wont  to  occur  unusually  early  in  masturbators,'  and,  above  all, 
in  persons  who  have  given  themselves  up  to  sexual  excess  very 
early  in  life. 

At  first,  these  patients  feel  dull  and  depressed  only  after  the 
sexual  act,  as  we  have  seen  is  the  case  with  the  other  cerebral 
symptoms.  But,  as  matters  grow  worse,  this  condition  becomes 
more  and  more  continuous,  so  that  sooner  or  later  the  patients' 

'  The  symptoms  of  mental  depression  are  here  generally  so  charactersistic,  in  many 
ways,  that  experienced  schoolmasters  and  tutors  are  often  able  to  conclude  from  this 
symptom,  with  tolerable  certainty,  that  the  vice  exists  in  their  pupils. 
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previous  energy  and  power  of  tliouglit  are  decidedly  lessened  ; 
they  lose  all  courage  and  desire  for  serious  work,  and  any  confi- 
dence they  may  have  had  previously  in  their  own  powers.  Eitlier 
the  acuteness  of  their  minds  is  notably  diminished,  or  else  the 
will  has  lost  its  former  power  of  concentrating  mental  activity 
upon  any  determinate  object.  The  memory  is  also  very  often 
impaired,  and  this  alone  is  sufficient  to  increase  greatly  the  mis- 
trust of  such  persons  in  their  own  powers. 

The  disturbed  self-consciousness  impresses  itself  also  upon 
the  external  behavior  and  demeanor  of  these  patients ;  they 
appear  more  indolent  and  undecided  than  they  once  were,  and 
evince  remarkable  shyness,  which  may  develop  sometimes  into  a 
positive  dislike  for  the  society  of  others.  On  the  other  hand, 
they  are  often  irritable  and  quarrelsome  with  those  who  are 
habitually  about  them. 

It  is  not  uncommon  for  the  speech  to  be  rather  stuttering, 
so  that  words  cannot  be  found  by  these  persons  with  sufficient 
quickness  to  express  their  ideas  ;  this  state  usually  becomes  worse 
the  more  painful  it  is  to  them.  In  some  instances,  moreover,  the 
mobility  of  the  tongue  is  somewhat  affected :  it  trembles,  and 
certain  sounds  (particularly  the  consonants)  are  therefore  pro- 
duced incompletely  and  irregularly. 

In  bad  cases  the  sleep  is  ordinarily  restless,  much  interrupted, 
and  troubled  by  harassing  dreams  and  wild  sexual  fancies  ;  hap- 
pily, complete  insomnia  is  rare.  The  whole  of  this  condition  is 
accompanied  by  a  hypochondriacal  habit  of  mind  which  causes 
these  patients  to  feel  their  symptoms  very  intensely,  and  to  be 
very  anxious  with  regard  to  them.  They  soon  begin  to  despair 
of  the  possibility  of  recovery  ;  an  ordinary  erection  (which  may 
still  occur),  or  still  more,  a  seminal  loss,  produces  the  greatest 
alarm.  They  seek  counsel  from  such  works  as  "The  Silent 
Friend,"  or  worry  their  medical  attendant  for  every  trifle.  Many 
talk  of  suicide,  and  even  seriously  think  of  it,  but  usually 
have  not  sufficient  energy  to  put  their  design  into  execution. 

Finally,  cases  occur  (particularly  where  there  is  an  heredi- 
tary tendency)  where  actual  insanity  is  at  last  developed.  The 
commonest  form  for  it  to  assume  is  melancholia,  especially 
with  fanatical  religious  delusions  and  tendency  to  self-accusa- 
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tion/  Lallemand  professes  to  have  often  observed  actual  paraly- 
tic  dementia  ;  but  it  is  more  than  doubtful  whether  this  disease  is 
ever  merely  the  consequence  of  spermatorrhoea  and  is  not  due  to 
the  sexual  excess  which  has  gone  before,  or  rather,  even  this  last 
can  only  be  looked  upon  as  exciting  the  germs  of  disease  which 
had  long  lain  dormant  in  the  body. 

The  hypochondriacal  state  to  wliich  I  have  referred  makes  it 
more  difficult  in  many  cases  to  form  a  correct  opinion  as  to  the 
other  nervous  symptoms,  especially  when  these  are  mainly  sub- 
jective. This  should  be  borne  in  mind  particularly  when  affec- 
tions of  sensation,  vertigo,  etc.,  have  to  be  judged  of,  and  it  also 
deserves  great  weight  in  respect  to  certain  affections  of  the  sen- 
sory nerves  ;  although  it  is  certainly  not  thereby  suggested  that 
such  symptoms  are  merely  illusory. 

Most  frequently  these  patients  complain  of  deafness  and  of 
noises  in  the  ears  ;  on  the  contrary,  hypersesthesia  is  rare.  The 
keenness  of  sight  is  occasionally  diminished,  and,  combined  with 
this,  or  sometimes  alone,  there  may  be  double  vision.  In  Lalle- 
mand's  fanciful  descriptions,  complete  amaurosis  is  several  times 
mentioned ;  but  criticism  is  silenced  when  we  are  told  that  it  dis- 
appeared speedily  after  cauterization  of  the  caput  gallinaginis. 

Epilepsy  may  accompany  abnormal  seminal  losses,  in  the 
same  manner  as  it  does  sexual  excess.  But  it  seems  to  be 
extremely  doubtful  whether  it  is  an  immediate  result  of  sper- 
matorrhoea ;  and  it  becomes  the  more  necessary  to  insist  on  this 
because,  in  America,  cases  of  epilepsy  which  were  ascribed  to 
spermatorrhoea  have  been  on  this  principle  treated  by  castra- 
tion !    (See  Holthouse.  Lancet.  1859.) 

Before  passing  on  to  another  group  of  symptoms,  we  must 
once  more  warn  the  reader  who  may  have  formed  his  idea  of  the 
disease  from  Lallemand's  work,  that  the  symptoms  we  have 
hitherto  described  are  only  partially  constant  and  severe  in  all 
cases  of  abnormal  pollutions.  Happilj^',  the  melancholy  picture 
draion  in  that  hook  is  rarely  indeed  realized,  and  most  patients 
complain  only  of  some  of  these  symptoms,  or  at  least  only  some 
of  them  are  prominent.    A  hypochondriacal  cast  of  mind  is  per- 


'  See  Ritchie  and  Schroeder  v.  d.  Kolk^  1.  c. 
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haps  the  commonest  of  them,  no  other  affection  in  the  male  hav- 
ing anything  like  the  same  influence  on  the  character  as  diseases 
of  the  genital  organs. 

The  great  diversity  in  the  nervous  symptoms  accompanying 
spermatorrhoea,  and  the  absence  of  any  proportion  tetioeen  the 
severity  of  hoth^  are  to  be  explained  simply  by  this  :  that  the 
pollutions  are  generally  not  the  cause  of  these  symptoms ;  but 
are,  on  the  contrary,  rather  a  consequence  of  the  nervous  con- 
dition. This  (whether  general  or  locally  affecting  the  sexual 
organs)  is  produced  (as  we  said  under  the  head  of  Etiology)  by 
many  different  causes,  among  which  inherited  nerve-troubles  and 
sexual  excess  of  various  kinds  play  the  chief  part. 

But,  if  abnormal  pollutions  once  become  established,  they 
may  have  a  very  notable  effect  in  aggravating  any  nervous 
symptoms  which  already  exist — above  all,  hypochondria.  The 
influence  of  diseases  of  the  sexual  organs  in  general,  and  of 
spermatorrhoea  in  particular,  on  the  character,  is  so  marked  and 
constant  that  no  other  affection  of  any  other  organ  approaches 
it  in  this  respect.  The  slightest  symptoms  about  the  sexual 
organs,  which  a  healthy  person  would  hardly  be  conscious  of, 
wall  greatly  agitate  our  patients,  so  that  sometimes  at  last  their 
whole  mind  and  attention  are  directed  to  their  genital  organs. 

The  disturbances  of  nutrition  which  occur  in  many  patients, 
and  are  then  observed  relatively  early,  are  very  prominent  and 
remarkable.  They  may  often  be  observed  before  the  occurrence 
of  abnormal  pollutions — a  proof  that  they  are  not  produced  or 
increased  by  these,  but  are  co-effects,  with  them,  of  other  causes. 

These  patients  become  pale  and  thin,  the  muscles  are  flaccid, 
the  skin  sallow  and  dry ;  in  many  instances  there  is  not  much 
emaciation,  but  rather  a  pasty  and  bloated  appearance. 

The  alterations  of  sansruification  and  assimilation  which  are 
the  primary  causes  of  these  disturbances  of  nutrition  are  practi- 
cally unknown  to  us.  Their  causes  are  no  doubt  to  be  sought 
for  in  nerve-affections,  which  may  act  in  two  different  direc- 
tions :  firstly,  by  affecting  injuriously  those  processes  of  innerva- 
tion which  directly  influence  sanguification  and  assimilation  (by 
means  of  the  vaso-motor  and  trophic  nerves) ;  secondly — and  this 
is  probably  the  more  important  point — by  first  producing  morbid 
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clianges  in  the  process  of  digestion,  which  are  followed  by  per- 
verted nutrition. 

Dyspepsia  is  one  of  the  commonest  symptoms  in  persons 
who  suffer  from  functional  diseases  of  the  genital  organs,  and 
its  "nervous"  origin  is  proved  by  these  points:  that  it  varies 
extremely  in  the  same  person  at  different  times  without  any 
errors  of  diet ;  that  it  may  come  on  very  suddenly,  change  with- 
out cause,  and  completely  disappear  without  any  real  treat- 
ment. 

Many  patients  have  at  first  no  complaint  to  make  of  loss  of 
appetite;  on  the  contrary,  they  state  that  it  is  notably  Increased, 
and  that  they  suffer  from  sudden  fits  of  true  bulimia  connected 
with  abnormal  sensations  in  the  epigastric  region,  such  as  pres- 
sure, dragging,  burning,  etc.  In  the  earlier  stages  of  the  disorder, 
this  increased  desire  for  food  may  be  beneficial  to  the  patients 
by  increasing  the  supply  of  nourishment,^  and  the  extra  amount 
thus  taken  may  be  thoroughly  digested.  But  gradually  eructa- 
tions and  a  discomfort  after  eating  come  on,  and  a  sensation  of 
weight  in  the  stomach,  which  is  often  followed  by  abdominal  pain 
and  sudden  action  of  the  bowels,  a  portion  of  the  food  that  has 
been  taken  being  then  usually  recognizable  in  the  stools,  thus 
proving  that  the  stomach-digestion  has  been  incomplete,  and  that 
the  undigested  food  has  had  an  irritating  effect  upon  the  intes- 
tines. This  diarrhoea  very  rarely  lasts  long  ;  on  the  contrary,  it 
usually  alternates  with  very  obstinate  constipation,  which  in  turn 
reacts  injuriously  on  digestion.  We  will  here  once  more  remind 
the  reader  that  this  constipation  may  also  become  a  cause  assist- 
ing in  the  production  of  seminal  losses. 

These  patients  are  also  very  frequently  troubled  with  palpi- 
tation and  slwrtness  of  hreath.  It  is  true  of  these,  as  of  the 
digestive  disturbances,  that  they  occur  not  only  in  persons  suf- 
fering from  spermatorrhea,  hnt  as  a  result  of  sexual  excess  in 
general.  Masturbators  who  have  long  given  way  to  that  vice 
are  especially  in  the  habit  of  complaining  of  these  symptoms, 

'  When  they  become  pale  and  thin  at  this  stage,  without  any  evidence  of  the  least 
disturbance  of  digestion,  this  can  only  be  accounted  for  by  the  suggestion  we  have 
made  above,  of  processes  of  innervation  directly  influencing  sanguification  and  tissue- 
change. 
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and  often  put  them  before  all  others.  I  might,  indeed,  give  pal- 
pitation a  prominent  place  among  the  results  of  sexual  excess. 

In  these  persons  the  action  of  the  heart,  which  is  normal  -while  they  are  at  rest, 
is  unusually  excited  by  moderate  movements  wliich  would  have  no  effect  on  healtliy 
individuals.  During  their  consultations  with  a  medical  man  these  patients  are  gen- 
erally hardly  free  from  their  palpitation,  which  is  very  annoying  to  them,  however 
quiet  they  endeavor  to  be.  I  have  sometimes  observed  also  an  irregularity  of  the 
pulse ;  and  in  one  young  man,  who  had  been  much  reduced  by  masturbation,  this 
came  only  by  paroxysms  to  such  an  extent  that  he  was  always  made  aware  of  it, 
without  feeling  his  pulse,  by  the  disagreeable  and  extremely  anxious  sensations  in 
the  cardiac  region  and  carotids. 

If  the  heart  be  examined,  it  is  not  found  to  be  enlarged,  and 
no  organic  mischief  about  the  valves  and  orifices  is  discoverable  ; 
a  systolic  murmur,  notably  increased  by  excited  action  of  the 
heart,  is,  however,  often  audible  at  the  apex. 

The  palpitation  we  have  just  described  is  certainly  to  be 
looked  upon  as  "nervous"  in  character ;  although,  in  patients 
who  already  show  signs  of  anaemia,  it  is  more  natural  to  ascribe 
it  to  this  condition.  Even  here  direct  disturbances  of  innervation 
(not  produced  by  angemia)  play  their  part.  It  is,  indeed,  well 
known  that,  in  perfectly  healthy  men,  intense  sexual  excitement 
and  the  acts  connected  therewith  are  associated  with  violent  pal- 
pitation ;  and  we  thus  find  masturbators,  and  those  suffering  from 
pollutions,  complain  seriously  of  palpitation  for  some  time  before 
there  can  be  any  question  of  anaemic  symptoms. 

The  shortness  of  breath  which  these  patients  suffer  from — 
particularly  if  they  walk  quickly,  make  any  effort,  go  upstairs, 
or  climb  mountains — is  partly  to  be  ascribed  to  the  altered  com- 
position of  the  blood,  partly  to  the  mechanical  influence  of 
palpitation  on  the  respiratory  organs.  Both  these  symptoms^ 
Jiowever-^alpitation  and>  dyspnoea — require  great  caution  in 
diagnosis.  These  patients  are  often  in  the  habit  of  looking  upon 
themselves  as  consumptive ;  and  even  if  the  physician  at  once 
excludes  this,  he  may  allow  himself  to  be  misled  into  supposing 
that  a  slight  heart-disease  exists,  if  he  has  not  remarked  the 
manner  in  which  the  symptoms  came  on  ;  and  the  mistake  is  the 
more  natural,  because  (as  we  have  observed  above)  inorganic 
murmurs  may  be  remarkably  intense  when  the  heart's  action  is 
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excited.  A  further  source  of  error  sometimes  exists  in  tlie  irregu- 
larity of  the  pulse,  which  has  been  mentioned  already,  and  which 
appears  to  me  not  to  have  been  sufficiently  insisted  upon  in  this 
respect. 

Before  concluding  this  section  we  must  not  omit  one  general 
remark  of  great  importance  in  diagnosis.  We  have  seen  that  a 
great  number  of  very  diverse  symptoms  occur  in  our  patients, 
producing  very  different  types  of  disease,  according  to  individual 
and  other  circumstances.  If,  therefore,  no  great  care  be  taken,  se- 
vere diseases  of  various  organs  may  readily,  but  wrongly,  be  sup- 
posed to  exist ;  but,  on  the  other  hand,  diseases  which  present 
these  symptoms  may  really  exist,  and  yet,  if  we  are  told  there 
are  also  pollutions,  there  may  be  danger  of  ascribing  the  symp- 
toms to  these,  and  mistaking  their  real  significance.  Not  a  few 
examples  of  this  latter  error  are  to  be  found  in  Lallemand's  cele- 
brated work,  in  which  cases  are  described  of  obviously  different 
nature,  where  the  proof  of  the  existence  of  spermatorrhcBa,  which 
is  to  explain  everything,  is  almost  dragged  in  by  force.  Indeed, 
in  other  cases,  detailed  particularly  in  the  first  part  of  the  book, 
not  the  slightest  decisive  proof  is  given  that  spermatorrhoea 
really  existed  ;  at  any  rate,  it  was  not  established  by  microscopi- 
cal examination. 


Color se  and  Terminations.  Prognosis. 

Not  much  can  be  said  on  the  prognosis  of  spermatorrhoea, 
taken  as  a  whole,  and  as  little  of  its  course  and  terminations,  the 
simple  reason  for  this  being  that— as  we  have  before  shown— 
spermatorrhoea,  as  such,  is  not  a  disease  which  has  a  separate 
existence.  These  questions  are,  therefore,  to  be  answered  chietiy 
by  considering  the  causes  of  the  seminal  losses,  which,  as  we 
have  seen  under  the  head  of  Etiology,  vary  extremely. 

One  general  remark  only  we  can  make :  that  the  forecast  in 
these  cases  is  undoubtedly  far  from  being  so  gloomy  as  the 
older  writers,  and  especially  the  school  of  Lallemand,  supposed. 
The  miserable  circumstances  wliich,  according  to  Lallemand's 
description,  came  daily  before  him,  must  be  set  down  by  us  as 
very  rare  ;  and  if  we  ever  see  such  cases,  we  usually  find,  on 
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closer  examination,  that  they  depend  on  otlier  less  obvious 
causes,  and  are  only  referred  to  spermatorrhoea  as  the  most 
striking  symptom. 

It  is  undoubtedly  incorrect  that  death  from  exhaustion  ever 
occurs  as  a  result  of  continued  pollutions  alone.  We  have  al- 
ready seen  that  the  loss  of  semen  is  by  no  means  the  most  impor- 
tant factor — perhaps  it  is  the  least  important — in  the  action  of 
spermatorrhoea  upon  the  general  system.  If  death,  with  the  ap- 
pearances of  general  asthenia,  ever  does  occur,  complications 
will  be  found  sufficient  to  explain  it,  or  some  primary  disease 
will  be  discovered  of  such  gravity  that  the  loss  of  semen  falls 
quite  into  the  background  when  contrasted  with  it. 

The  influence  of  seminal  losses  is  of  more  importance  when 
they  occur  during  convalescence  from  severe  acute  diseases  (as 
typhus  and  variola),  or  in  the  course  of  chronic  ones,  as  in  the 
early  stages  of  phthisis.  They  may  then  materially  delay  re- 
covery, and  hasten  the  termination,  which  would,  in  any  case, 
be  inevitably  fatal. 

There  are  other  results  of  spermatorrhoea,  however,  far  more 
frequent  than  its  shortening  life,  the  chief  of  these  being  its  in- 
Jluence  on  the  generatim  faculty.  We  have  already  remarked 
that  impotence  is  very  frequently  developed  after  seminal  losses 
have  persisted  for  some  time. 

The  reactions  of  the  various  states  connected  with  seminal 
losses,  on  the  general  healthy  are  not  less  important,  particularly 
in  their  bearing  on  nutrition,  the  nervous  system,  and  the  mental 
faculties ;  but  we  have  dwelt  upon  them  sufficiently  in  the  ac- 
count we  have  given  of  the  symptoms. 

Before  describing  the  prognostic  importance  of  the  various 
morbid  states  which  are  the  bases  of  spermatorrhoea,  w^e  will 
endeavor  to  find  some  general  points  of  meio  which  must  be 
particularly  borne  in  mind  when  forming  an  opinion  as  to  prog- 
nosis. 

TJte  indimdual  constitution  of  each  patient  is  of  special  im- 
portance in  this  respect.  Men  who  were  previously  robust  and 
healthy,  of  course,  offer  far  more  resistance  than  those  who  were 
already  sensitive,  sickly,  and  nervous.  Among  these  last  the 
outlook  is  particularly  bad  in  cases  where  any  nervous  disease, 
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or  a  tendency  to  insanity,  is  hereditary,  for  they  fall  all  the 
more  easily  and  speedily  into  that  state  of  hypochondria  which, 
we  have  seen  above,  is  an  extremely  frequent  accompaniment  of 
sexual  diseases,  even  in  non-predisposed  persons.  On  the  other 
hand,  men  of  good  constitution  often  do  not  escape  from  h^^po- 
chondria,  but  fall  deeper  and  deeper  into  it,  in  spite  of  the  most 
earnest  and  sensible  efforts  to  set  themselves  straight.  Many 
fall  into  actual  melancholia,  and  the  number  of  suicides  due  to 
this  cause  is  not  a  small  one. ' 

I  consider  it,  however,  quite  unproved  that  these  conditions 
connected  with  spermatorrhoea  can  ever  lead  to  true  paralytic 
dementia.  The  not  very  rare  belief  that  they  do  is  based  upon 
the  fallacy  "  post  hoc,  propter  hoc,"  a  pitfall  whi«h  is  to  be  most 
carefully  avoided  in  forming  an  opinion  as  to  the  relations  of  all 
sexual  anomalies  to  insanity.  Yery  often — 'perhaps^  indeed^  in 
most  cases — the  mental  symptoms,  although  not  obvious  at  first, 
constitute  the  primary  condition,  and  the  sexual  phenomena 
depend  upon  them.  This  is  especially  to  be  borne  in  mind  in 
regard  to  epilepsy  ;  in  almost  every  case  where  it  is  supposed  to 
be  a  result  of  masturbation  and  spermatorrhoea,  the  relation  of 
cause  and  effect  is  precisely  the  opposite. 

Next  after  the  constitution,  the  age  of  the  patients  is  of  great 
importance  in  determining  the  course  of  spermatorrhoea.  When 
it  is  developed  very  early  in  life,  or,  at  any  rate,  during  the  period 
of  greatest  sexual  activity,  the  prognosis  is  generally  much  more 
unfavorable  than  when  we  have  to  do  with  older  persons  in  wliom 
the  function  is  already  physiologically  diminished.  Lallemand, 
indeed,  adduces  cases  of  severe  spermatorrhoea  in  men  of  sixty, 
and  even  of  more  than  seventy  years  of  age,  apparently  in  order 
to  show  that  age  is  of  no  importance  in  this  relation  ;  but  even 
if  we  are  to  assume  that  these  cases  are  well  founded  and  proved, 
they  can  only  be  looked  upon  as  curiosities. 

The  duration  and  severity  of  the  disease  are,  almost  as  a 
matter  of  course,  most  important  in  forming  an  opinion  as  to  a 
case  of  spermatorrhoea,  and  from  this  point  of  view  pollutions 


'  See  ScJtroeder  v.  d.  Kolk,  Pathology  and  Treatment  of  Mental  Diseases ;  Plagge, 
Sexual  Indulgence  and  Insanity :  and  Ritchie^  loc.  cit. 
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occurring  only  by  night  admit  of  a  more  favorable  prognosis 
tlian  those  which  take  place  in  the  day.  Yet  it  is  erroneous  to 
consider  diurnal  pollutions  so  serious  as  Lallemand's  scliool  is 
disposed  to  consider  them  ;  if  we  can  remove  the  causes  produc- 
ing them,  the  pollutions  also  in  most  instances  cease. 

Let  us  now  glance  at  the  hearing  of  the  loarious  causes  of 
spermatorrhcea  on  prognosis.  Those  cases  are  to  be  considered 
as  relatively  most  favorable  where  the  morbid  seminal  losses  are 
either  produced  or  materially  favored  by  certain  local  condi- 
tions. By  this  I  mean  the  forms  of  chronic  gonorrhoea,  phymo- 
sis,  varicocele,  and  the  various  anomalies  of  the  rectum  and  its 
contents,  described  above.  Such  abnormal  conditions  of  the 
genital  organs  or  of  neighboring  parts,  which  are  capable  of  easy 
removal,  contribute  the  greater  number  of  the  frequently  de- 
scribed, and  often  very  striking,  cures  of  spermatorrhcea ;  and 
to  them  Lallemand  owed  most  of  his  brilliant  successes,  save 
where  there  are  other  grounds  for  doubting  the  correctness  of  his 
descriptions. 

Unfortunately,  the  prognosis  of  these  forms  of  abnormal  pol- 
lutions is  often  obscured  by  the  co-existence  of  unfavorable  con- 
stitutional states,  so  that  the  local  affections  only  play  the  part 
of  exciting  causes. 

More  serious  and  obstinate  forms  of  spermatorrhoea  are  fre- 
quently produced  under  the  influence  of  sexual  excess — mastur- 
bation here  again  playing  the  most  fatal  part,  and  for  the  follow- 
ing reasons  :  it  has  usually  been  practised  from  a  very  early  age 
and  very  frequently,  has  had  a  very  intense  effect  upon  the  pa- 
tient, and  his  struggles  to  overcome  the  evil  habit  are  either 
extremely  difficult  or  without  any  result,  according  as  it  has 
lasted  a  shorter  or  a  longer  time.  The  influence  of  the  form  of 
disease  produced  by  masturbation  on  the  psychical  condition  of 
the  patient  is  far  greater  than  in  the  case  of  natural  sexual 
excess,  and  must  be  very  seriously  weighed  ;  but,  to  avoid  repe- 
tition, we  refer  the  reader  to  what  we  have  previously  said  on 
this  subject. 
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Treatment. 

The  chief  difficulty  in  the  treatment  of  spermatorrhoea  con- 
sists in  rectifying  its  ultimate  causes  and  those  accompanying 
conditions  which  either  produce  it  or  favor  its  development. 
For  this  reason  we  have  thought  it  necessary  to  bestow  particu- 
lar care  upon  the  etiology  of  this  morbid  state ;  and  from  the 
account  we  have  given  it  follows  that  the  causes  of  abnormal 
seminal  losses  are  very  manifold,  and  that  we  must  proceed  with 
great  care  in  order  to  treat  these  conditions  rationally  and  suc- 
cessfully. 

Lallemand,  by  his  one-sided  conception  of  the  etiology  of  his 
subject,  and  by  his  recommendation  (based  upon  this)  of  only 
one  or  a  few  methods  of  treatment,  has  rather  damaged  than 
advanced  the  question.  Of  course,  his  assumptions  and  infer- 
ences have  received  no  confirmation,  or  very  little,  from  most 
subsequent  observers,  except  his  pupils  and  immediate  follow- 
ers ;  and  this  disillusion  led  rather  to  an  ill-grounded  scepticism 
than  to  a  search  for  any  better  treatment. 

It  was  supposed  that  spermatorrhoea  belonged  to  the  class  of 
diseases  which  can  be  cured  only  with  difficulty,  or  hardly  at 
all.^  No  doubt  there  are  forms  of  the  disease  which  can  only 
be  treated  with  difficulty  by  the  means  at  present  at  our  dis- 
posal ;  nay,  indeed,  often  defy  all  treatment,  as  might  be  fore- 
told from  a  knowledge  of  the  causes  producing  them  ;  but,  on 
the  other  hand,  in  many  instances,  however  serious  they  may  at 
first  sight  appear,  we  may  do  much  that  is  important  if  we  duly 
bear  in  mind  the  primary  causes  of  the  affection. 

Before  describing  the  treatment  (in  the  narrower  sense  of  the 
word),  we  must  first  consider  the  prophylaxis. 

We  have  seen  that  the  general  state  which  precedes  and 
causes  abnormal  seminal  losses — one  of  disturbance  of  the  ner- 
vous system  and  of  nutrition— may  be  traced  in  many,  probably 
in  most  cases,  to  sexual  excess,  and  especially  to  masturbation. 
Education,  therefore,  supplies  a  powerful  means  for  combating 


'Even  in  the  eighth  edition  of  Niemeyer's  Hand-book  we  find  this  statement: 
"Therapeutics  are  ahnost  powerless  to  resist  a  tendency  to  abnormal  pollutions." 
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the  evil,  if  careful  consideration  be  bestowed  upon  all  the  sexual 
relations,  and  especially  if  rational  means  be  taken  to  oppose 
the  widely-spread  vice  of  masturbation.  It  may  be  safely  af- 
firmed that  watchfulness  over  the  sexual  relations  during  child- 
hood and  adolescence  is  one  of  the  most  important  problems  of 
the  education  and  hygiene  of  youth.  The  great  difficulties 
which  surround  this  subject,  and  the  need  for  extreme  care  and 
thought  in  dealing  with  it,  are  generally  recognized  ;  a  more 
minute  consideration  of  this  interesting  question  does  not  come 
within  our  scope. 

It  is  necessary  to  be  extremely  sceptical  when  enquiring  into  masturbation.  One 
must  be  prepared  to  meet  with  the  vice  in  quite  little  children,  and  also  not  to 
abandon  too  readily  our  suspicions  of  its  existence  in  adults.  We  haye  already 
remarked  that  many  men  do  not  free  themselves  from  this  vice  after  marriage,  and 
every  practitioner  must  have  observed  that  patients  have  admitted  practising  mas- 
turbation, whom  he  would  never  in  the  least  have  suspected  of  it. 

But,  even  when  there  can  be  no  question  of  natural  sexual  excess  or  of  mastur- 
bation, we  must  not  dismiss  the  subject  from  our  minds  without  remembering  that, 
in  many  cases  where  neither  of  these  vices  still  exists,  there  is.  an  immorality  of 
thought  which  has  a  very  powerful  influence  in  keeping  up  genital  excitement,  even 
in  those  who  are  physically  continent. 

If  other  circumstances  allow  of  it,  many  patients  are  greatly 
benefited  by  being  advised  to  marry,  particularly  when  pollu- 
tions do  not  occur  frequently.  Matrimony  has  the  greatest  effect 
in  regulating  the  unruly  passions,  and  often  does  more  than  the 
most  decided  treatment. 

hen  marriage  is  impossible,  we  are  of  opinion  that  it  does  not  fall  within  the 
physician's  province  to  recommend  ordinary  coitus,  and  to  regulate  the  frequency 
with  which  it  should  be  practised.  Even  if  the  moral  side  of  the  question  be  com- 
pletely excluded  from  consideration,  the  dangers  connected  with  illicit  intercourse 
(syphilis,  gonorrhoea,  etc.)  are  too  great  and  too  difficult  to  guard  against.  The 
cynical  manner  in  which  these  matters  are  treated,  down  to  the  most  disgusting 
details  in  a  well-known  manual  of  electro-therapeutics,  is  in  every  way  thoroughly 
unworthy  of  medical  science. 

The  special  treatment  of  each  case  must  be  based  upon  a 
study  of  the  general  state  of  the  patient,  and  of  those  local 
changes  which  are  connected  with  the  disease. 

We  have  seen  that  disturbances  of  the  general  nutrition  of 
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the  body  and  of  the  nervous  system  are  observed  in  a  large  num- 
ber of  persons  wlio  suffer  from  morbid  seminal  losses,  and  usu- 
ally precede  these  for  a  longer  or  shorter  time.  In  such  cases 
good  results  are  often  obtained  by  a  tonic  plan  of  treatment ; 
but  it  is  necessary  to  be  prudent  at  llrst  in  its  employment,  and 
careful  in  the  choice  of  the  remedies  we  use,  for  sometimes  (espe- 
cially in  the  early  stage  of  the  disease)  a  tonic  and  excitant  treat- 
ment does  considerable  harm  by  increasing  the  irritability  which 
already  exists. 

An  easily  digestible  diet,  mainly  composed  of  animal  food, 
and  excluding  irritating  substances,  spices,  etc.,  has  a  chief  place 
among  the  means  of  renewing  the  strength ;  for  this  reason  the 
milk-cure  has  sometimes  produced  excellent  results.  The  use  of 
alcoholic  drinks  is  not  to  be  altogether  condemned,  being  often 
of  great  use  in  suitable  cases. 

At  the  same  time  tonic  medicines  may  be  administered — the 
preparations  of  cinchona  and  iron.  A  residence  in  the  country 
or  in  a  mountainous  district  sometimes  materially  promotes  re- 
covery, and  patients  may  often  combine  these  advantages  by 
visiting  some  chalybeate  spring.  A  change  of  scene  and  absence 
from  the  cares  and  troubles  of  daily  life  are  all  the  more  service- 
able to  these  patients,  because  they  so  frequently  suffer  from 
hypochondria. 

It  is  always  important  for  the  physician  to  study  the  charac- 
ter of  these  patients.  As  a  result  of  the  very  powerful  influ- 
ence of  the  mind  on  the  genital  functions,  many  patients  are 
exceedingly  alarmed  by  what  they  hear,  or  by  reading  popular 
works  on  the  subject,  and  any  one  who  is  able  to  gain  their  con- 
fidence and  bring  their  fears  within  reasonable  limits  does  them 
the  greatest  service. 

Besides  these  means  of  treatment,  moderate  bodily  exercise 
will  be  of  service,  and  the  patients  should  be  advised  to  occupy 
their  minds  proportionately  to  their  individual  capacity. 

Much  attention  should  be  paid  to  the  process  of  digestion,  as 
many  patients  suffer  from  considerable  disturbance  of  that  func- 
tion. We  have  seen  above  that  dyspepsia,  gastric  and  gastro- 
intestinal catarrh,  are  among  the  most  frequent  results  of  the 
condition  which  we  described  ;  and  we  also  learned  that  obstinate 
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constipation  is  one  of  the  commonest  causes  favoring  the  produc- 
tion of  pollutions. 

Hydropathy,  combined  with  other  suitable  treatment,  often 
has  a  good  effect,  especially  when  the  nervous  excitability  is 
highly  developed,  the  very  striking  advantages  which  may  often 
be  seen  to  result  from  its  use  in  properly  selected  cases  being 
referable  to  the  diminution  of  the  increased  reflex  excitability  of 
the  genital  organs  when  that  of  the  whole  body  is  relieved ;  of 
course  it  follows  from  this  that  recent  cases  have  a  relatively 
better  chance  of  recovery  than  those  in  which  general  or  local 
loss  of  power  appears  to  be  connected  with  degenerative  pro- 
cesses. It  is  best  to  begin  with  cold  sponging  of  the  whole  body, 
or  with  the  wet  pack,  especially  at  bedtime,  and  when  these  act 
well,  to  go  on  to  a  methodical  use  of  the  cold-water  cure.* 

Sea-lathing  represents  to  a  certain  extent  a  higher  degree  of 
the  cold-water  cure,  and  may  be  of  great  benefit,  particularly  in 
robust  patients ;  but  in  persons  who  are  of  feeble  constitution, 
much  reduced  by  illness,  or  suffering  from  some  hereditary 
nerve-defect,  much  care  is  to  be  recommended,  for  in  such  cases 
sea-water  baths  seem  to  act  much  too  violently,  and  may  notably 
increase  both  the  general  weakness  and  the  nervous  excitability. 

Derivative  treatment  has  been  praised  as  a  result  of  expe- 
rience (Trousseau)  in  cases  where  the  spinal  symptoms  become 
most  prominent.  The  cold  douche  may  first  be  applied  to  the 
vertebral  column  ;  dry  cupping,  or  cupping  with  abstraction  of 
blood,  along  the  back,  painting  with  tincture  of  iodine,  and  fly- 
ing blisters,  have  all  been  occasionally  employed  with  advantage. 
These  means  may  no  doubt  be  considered  as  quite  rational,  espe- 
cially where  an  excited  condition  of  the  spinal  cord  is  implied 
by  motor  and  sensory  disturbances,  which  we  already  know  to 
be  connected  with  the  most  important  genital  functions. 

Among  available  internal  remedies  physicians  have  employed 


'  According  to  my  own  experience,  I  can  only  recommend  cold  sitz-batha  and  cold, 
douches  to  the  genital  organs  with  great  reservations ;  indeed,  where  there  is  gi-eat 
irritability  of  those  parts,  I  find  it  advantageous  to  forbid  simple  washing  with  cold 
water.  In  cases  of  an  opposite  kind,  where  cold  applications  to  the  genitals  seem 
desirable,  as  patients  are  often  instinctively  led  to  think,  I  have  not  unfrequently 
found  the  irritability  is  increased. 
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all  that,  class  of  medicines  wliicli  are  reputed  to  have  a  sedative, 
cooling,  or  resolvent  effect,  particularly  in  the  beginning  of  the 
disease,  when  the  seminal  losses  have  been  supposed  to  be  con- 
nected with  increased  irritability  of  the  sexual  organs. 

To  this  category  the  following  medicines  belong :  the  acids, 
cream  of  tartar,  valerian,  mixtures  containing  cherry  laurel- 
water  or  opium,  extract  of  henbane  and  extract  of  belladonna, 
which  has  an  almost  exactly  analogous  effect. 

Of  late,  bromide  of  potassium  has  been  greatly  praised  as  a 
remedy  for  spermatorrhoea,  first  by  Tiedemann,  and  afterwards 
by  Lafont-Goyzy,  Morin,  and  Monot.  I  think  further  inquiries 
in  this  direction  are  very  desirable,  especially  since  physiological 
researches  made  formerly  (in  1850  by  Puche  and  Huette)  lead 
one  to  suppose  that  this  drug  has  an  effect  upon  the  genital 
functions.  I  look  upon  the  dose  recommended  by  Lafont-Go3^zy 
(from  fifteen  to  thirty  grains  once  a  day  at  bedtime)  as  too 
small,  and  in  adults  would  prescribe  at  least  from  one  to  one  and 
a  half  drachms  in  the  twenty-four  hours. 

A  remedy  which  has  been  very  frequently  employed  in  all 
forms  of  genital  excitement,  and  especially  in  spermatorrhoea,  is 
lupuUne,  of  which  the  dose  is  from  seven  to  fifteen  grains.  In 
spite  of  all  recommendations,  the  sedative  effect  of  this  substance 
Upon  the  sexual  organs  is  still  wholly  unproved.  I  have  never 
myself  gained  anything  from  its  use,  and  believe  that  the  favor- 
able results  occasionally  ascribed  to  it  by  patients  are  to  be  attrib- 
uted rather  to  the  knowledge  that  something  is  being  done  for 
them  than  to  any  specific  effect  of  the  medicine.  OampJior  used 
formerly  to  have  the  same  reputation  as  lupuline  for  abnormal 
seminal  losses  ; '  but  this  has  also  considerably  suffered.  It  used 
•almost  always  to  be  given  in  combination  with  opium,  and  then 
a  sedative  effect  was  ascribed  to  it  which  far  more  probablj''  be- 
longed to  the  other  drug.  When  emploj^ed  alone,  even  in  large 
doses — which  may,  indeed,  have  some  sedative  effect — no  decided 
result  has  been  obtained  ;  while  in  small  doses  an  excitant  rather 
than  a  sedative  effect  might  be  expected  from  it. 


'  Avicenna  long  ago  vaunted  this  property  of  the  drug,  and  the  monks  are  said  for- 
merly to  have  worn  camphor-bags  to  assist  them  in  keeping  their  vow  of  chastity. 
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Next  to  the  general  treatment  hitherto  described,  it  is  of  tlie 
greatest  importance  to  take  account  therapeutically  of  the  spe- 
cial condition  of  the  genital  organs,  and  of  such  other  local 
affections  as  may  stand  in  the  relation  of  causes  to  the  sperma- 
torrhoea. The  local  treatment  of  the  genital  organs  will  consist 
in  diminishing  their  irritability,  in  relieving  the  state  of  relaxa- 
tion which  is  supposed  sometimes  to  exist,  or  in  removing  such 
definite  diseases  as  may  be  thought  to  cause  or  favor  the  seminal 
flow.  Excessive  irritability  of  the  urethra,  particularly  in  its 
prostatic  portion,  has  been  occasionally  treated  with  great  suc- 
cess by  the  systematic  introduction  of  bougies,  of  which  the  size 
is  gradually  increased,  and  which  are  at  first  left  in  only  a  short 
time,  but  gradually  longer  and  longer  (even  for  hours  in  the  case 
of  the  "sonde  a  demeure").  In  suitable  instances  we  can  only 
heartily  recommend  the  cautious  employment  of  this  mode  of 
treatment,  but  its  routine  use  (as  was  the  case  some  time  ago)  is 
to  be  avoided  ;  and  it  may  be  said  that  where  urethral  strictures 
— which  of  themselves  require  this  treatment — do  not  exist,  the 
use  of  bougies  in  spermatorrhoea  is  not  often  indicated. 

Where  there  is  reason  to  suppose  the  existence  of  an  inflam- 
matory condition  of  the  prostatic  portion  of  the  urethra  and 
neighboring  parts,  the  local  application  of  astringents  is  called 
for.  Most  will  be  gained  by  injections  of  nitrate  of  silver  in- 
jected into  the  part  affected  by  means  of  a  catheter  made  for  the 
purpose.  The  necessary  manipulations  require  great  skill  and 
practice,  and  perhaps  might  be  much  more  efficiently  carried  out 
with  the  assistance  of  the  endoscope.  Guy  on  ^  has  described  a 
peculiar  "injecteur  urethral"  for  this  object  which  may  be 
strongly  recommended  to  instrument-collectors. 

I  think  it  doubtful  whether  strong  solutions  of  lunar  caustic 
should  ever  be  used  with  the  intention  of  producing  an  acute 
inflammation,  and  so  modifying  "the  state  of  the  mucous  mem- 
brane, and  arresting  chronic  inflammatory  processes."  We  are 
never  completely  masters  of  such  a  mode  of  treatment,  and  may 
often  do  the  greatest  mischief  by  it. 

Still  more  heroic  is  the  celebrated  treatment  of  the  same  kind 


'  Bull,  de  therap.  1867. 
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employed  by  Lallemand,  which  I  liave  idready  mentioned— I 
mean  the  cauterization  of  the  prostatic  portion  of  the  urethra 
with  solid  nitrate  of  siloer.  It  is  well  known  that  he  has  as- 
signed most  extraordinarily  extensive  indications  for  this  meth- 
od, since  he  one-sidedly  considered  that  almost  all  cases  of  ab- 
normal seminal  losses  could  be  traced  to  chronic  inflammatory 
conditions  in  the  region  of  the  caput  gallinaginis.  Even  if  we 
believed  Lallemand' s  treatment  indicated  in  all  cases  of  the 
kind,  it  would  nevertheless,  according  to  our  present  views,  be 
applicable  only  to  the  minority  of  cases  of  spermatorrhoea,  since 
we  suppose  that  state  to  be  much  more  rarely  due  to  these 
inflammatory  conditions  than  the  older  authors  thought.  But 
even  in  cases  where  inflammation  can  be  proved  to  exist,  the  use 
of  lunar  caustic  is  by  no  means  always  advisable.  Usually  the 
milder  treatment — the  use  of  astringent  injections — is  decidedly 
to  be  preferred.  From  our  present  standpoint  there  will  proba- 
bly only  remain  a  few  instances  in  which  a  trial  of  Lallemand' s 
cauterization  is  justifiable,  viz.,  where,  after  an  insidious  inflam- 
mation of  the  prostatic  portion  of  the  urethra,  relaxation  and 
enlargement  of  the  ejaculatory  ducts  and  their  orifices  may  be 
supposed  to  exist.  The  cauterization  must  then  be  performed 
extremely  lightly  and  quickly,  and  must  not  he  repeated  too  fre- 
quently or  at  too  short  intervals^  as  English  authors  especially 
are  to  blame  for  doing. 

We  cannot  here  go  into  the  details  of  the  operation.  Li  the 
few  cases  where  the  medical  attendant  considers  it  to  be  indi- 
cated, a  much  more  careful  prepara<^ion  would  be  needed  than 
our  limited  space  would  here  allow  of  our  describing.  We  must 
refer  the  reader  to  Lallemand' s  own  work.  His  instrument,  in 
the  opinion  of  a  competent  judge  (Pitha),  is  well  adapted  for 
the  purpose,  and  the  technical  details  he  gives  appear  to  be 
extremely  minute  and  practical,  as  are  also  all  his  recommen- 
dations for  after-treatment  when  cauterization  has  been  per- 
formed. 

Lallemand's  caustic-liolder  was  very  variously  modified  in  his  day,  just  as  now 
almost  every  one  who  devotes  himself  to  diseases  of  the  throat  and  mouth  feels 
bound  to  connect  his  name  with  a  new  laryngoscope  or  rhinoscope.  According  to 
Pitha,  a  graduated  stylet,  to  which  the  nitrate  of  silver  has  been  attaclicd,  is  suffi- 
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cient  without  any  other  apparatus.  This  is  introduced  through  a  gum-elastic 
catheter  open  at  the  end. 

The  electrical  treatment  of  spermatorrhcea  rightly  plays  a 
more  important  part  at  the  present  day  than  cauterization.  Lalle- 
mand,  indeed,  had  already  made  some  trials  of  the  kind  with 
the  wholly  inadequate  means  then  at  his  disposal,  seeing  that  he 
applied  one  pole  of  a  mltalc  pile  (afterwards  Bunsen's  battery) 
to  the  neck  of  the  bladder  and  the  other  to  the  perineum,  or  even 
to  the  prostatic  region  in  the  rectum.  But  even  his  mind,  which 
was  so  sensitive  to  therapeutic  success,  obviously  was  not  spe- 
cially impressed  in  its  favor,  as  the  enthusiastic  but  very  careful 
Kaula  only  mentions  that  his  master  employed  this  method 
without  recording  its  results. 

More  recently  Schulz,'  and,  above  all,  Benedict,"  have  gained 
a  great  reputation  by  this  mode  of  treatment.  Both  employ 
almost  exclusively  the  constant  current^  in  opposition  to  Du- 
clienne,  who  recommended  faradic  electricity,  particularly  in 
severe  cases.  They  are  able  to  say  they  have  obtained  very  good 
results ;  thus  Benedict,  considers  that,  in  both  slight  and  severe 
cases,  the  prognosis  under  treatment  by  galvanism  is  "tolerably 
favorable." 

Schulz  recommends  the  application  of  the  positive  pole  of  a 
battery  containing  from  twenty  to  thirty  Daniell's  elements,  to 
the  spine,  while  the  negative  pole  is  applied  to  the  pubis  or  peri- 
neum ;  each  sitting  lasts  two  minutes,  and  is  repeated  three  or 
four  times  in  the  week.  He  believes  that  by  this  means  the 
reflex  excitability  of  the  cord  is  lessened. 

Benedict,  who,  as  we  have  already  said,  also  employs  the  con- 
stant current  by  preference,  places  the  copper  pole  over  the  lum- 
bar vertebral  region,  and  passes  the  zinc  pole  successively  and 
repeatedly  over  the  spermatic  cords,  penis,  and  perineum.  On 
an  average,  he  recommends  that  the  treatment  should  be  con- 
tinued from  six  to  ten  weeks,  with  daily  sittings  of  two  or  three 
minutes  each  ;  he  employs  currents  so  weak  that  they  can  only 


'  Wiener  med.  Wochensch.   1861.  No.  34. 

'  Oesterr.  Zeitschr.  fur  prakt.  Heilk.  X.  3,  4.  1864 ;  and  Electrotherapie,  pp.  44Q 

sqq. 


878     CUKSCilMANN. — AFFECTIONS  OF  MALE  GENITAL  ORGANS. 

just  be  felt.  In  obstinate  cases  he  recommends  that  galvanic 
catheterization  (which  Lallemand,  as  we  have  seen,  had  already 
arrived  at)  should  be  added  to  the  other  treatment,  but  that  it 
should  not  be  performed  so  often  (about  three  times  in  a  fort- 
night), and  in  many  cases,  when  the  irritability  of  the  urethra  is 
great,  it  should  be  preceded  by  the  methodical  use  of  bougies. 
The  special  means  adopted  for  galvanic  cauterization  are  these : 
the  copper  pole,  which  is  formed  into  a  catheter,  is  introduced  as 
far  as  the  caput  gallinaginis,  while  the  zinc  pole  is  drawn  over 
the  spermatic  cords. 

Benedict  finds  the  sensibility  of  the  skin  very  different  over 
different  parts  of  the  genital  organs  ;  wherever  it  is  unusually 
diminished,  he  uses  also  the  galvanic  or  faradic  brush. 

Although  we  still  meet  with  many  expressions  of  incredulity 
when  we  recommend  the  treatment  of  spermatorrhoea  by  elec- 
tricity, in  the  present  state  of  our  knowledge  its  trial  may  be 
strongly  urged.  And  yet  it  is  necessary  to  be  clear  on  this  point, 
that  experience  has  so  far  not  justified  our  forming  any  definite 
opinion  on  the  subject.  Just  as  we  have  seen  was  formerly  the 
case  with  cauterization,  so  now  there  is  a  tendency  to  employ 
galvanism  much  too  indiscriminately.  The  first  problem  to  be 
solved,  is  to  seek  for  more  'precise  indications  of  this  method  of 
treatment ;  the  cases  in  which  it  is  unnecessary,  because  they  can 
be  cured  without  it,  must  first  be  excluded,  and  then  those  must 
be  distinguished  in  which  it  may  prove  injurious.  For,  if  no 
harm  can  well  follow  the  mere  application  of  one  pole  of  a  weak 
battery  to  the  skin,  this  can  hardly  be  supposed  always  the  case 
with  galvanic  catheterization,  although,  in  many  severe  cases,  if 
careful IjT"  chosen,  this  procedure  may  be  very  effectual. 

Trousseau  introduced  what  seems  at  first  sight  a  very  singular 
method  of  treating  spermatorrhoea,  namely,  the  application  of 
the  so-called  prostatic  co7?ipressor,^' which  is  a  plug,  at  one  end 
olive-shaped  and  of  the  size  of  a  pigeon's  or  hen's  egg,  but 
tapered  away  gradually  at  the  other  end  to  a  diameter  of  about 
one-quarter  inch.  This  instrument  is  introduced  into  the  rectum 
so  that  the  enlarged  end  may  press  upon  the  prostate,  while  the 
smaller  end  projects  from  the  anus,  and  is  fixed  by  means  of  a 
T-bandage  or  some  such  means.    It  is  made  of  slightly  different 
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lengths,  according  to  individual  variations  in  the  position  of  the 
prostate. 

Trousseau  bestows  extraordinary  praise  upon  this  instrument, 
by  the  use  of  which  he  states  that  he  has  cured  speedily  even 
cases  which  before  seemed  hopeless.  He  explains  its  action  by 
its  compression  of  the  ejaculatory  ducts  in  the  prostate  so  as  to 
prevent  the  contents  of  the  abnormally  contractile  seminal  vesi- 
cles passing  too  readily  through  the  ducts  when  they  are  relaxed, 
and  dilated. 

This  plan  has  been  very  little  noticed  in  medical  literature, 
Pitlia  alone  praising  it  highly  from  a  trial  he  made  of  it  in  one 
case.  Yet  it  would  be  unfair  at  once  to  condemn  it ;  it  would 
always  be  worth  a  trial  in  advanced  and  obstinate  cases  of  sper- 
matorrhoea where  there  was  good  reason  for  believing  the  ejacu^ 
latory  ducts  to  be  enlarged  and  relaxed. 

We  may  here  most  suitably  remark  that  when  this  state  of 
relaxation  is  proved  to  exist,  cold  sitz-baths  should  be  prescribed, 
and  internally,  the  preparations  of  nux  vomica,  or  perhaps  of 
ergot,  which  has  been  again  lately  recommended  by  Italian  phy- 
sicians. However,  too  much  confidence  must  not  be  placed  in 
these  remedies,  of  the  efficacy  of  which  no  positive  evidence  can 
usually  be  obtained. 

We  shall  here  mention,  only  in  order  to  warn  our  readers 
against  them,  certain  mechanical  means  which  have  long  been 
employed  and  have  come  down  to  our  own  day  with  many  modi- 
fications. Such  are  the  lacing  up  of  the  organ  (recommended, 
indeed,  by  Stoll  and  Morgagni)  and  certain  instruments  called 
"pollution-hinderers,"  which  are  intended  to  close  temporarily 
the  urethral  orifice,  particularly  at  night.  To  the  same  category 
belongs  also  the  "warning  girdle"  (Warnungsgiirtel)  of  Ten- 
derini,  which  has  often  been  recommended.  The  absurdity  of 
such  contrivances  is  much  too  obvious  for  us  to  dwell  longer 
upon  them. 

In  some  cases,  as  we  have  seen,  a  condition  materially  favor- 
ing spermatorrhoea  exists  in  a  narrowing  of  the  prepuce,  which 
produces  irritation  of  the  glans  during  erection,  or  by  means  of 
balanitis.  The  credit  of  having  suggested  the  successful  ti-eat- 
ment  of  such  cases  by  operation  is  due  to  Lallemand.  Pauly, 
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Pitlia,  and  other  recent  authors,  speak  in  equally  high  terms  of 
the  operation  for  phymosis  in  suitable  cases.  Circumcision  is 
also  frequently  of  service  indirectly  by  checking  the  practice  of 
masturbation  in  persons  who  have  fallen  into  that  vice  as  a 
result  of  phymosis.^ 

Kavoth '  has  lately  reported  very  good  results  in  certain  cases 
of  spermatorrhoea  v^^hich  he  was  able  to  trace  to  varicocele  as  a 
cause,  when  this  last  was  cured  by  a  peculiar  pressure-apparatus. 

The  treatment  of  any  varicocele  that  may  exist  is  always  an 
indication  worth  noting  in  cases  of  abnormal  pollutions  ;  but  we 
must  avoid  the  fallacy  of  assuming  that,  because  two  affections 
are  coexistent,  one  is  therefore  the  cause  of  the  other. 

Castration^  which  has  been  repeatedly  proposed  in  England, 
and  supported  by  medical  men  in  America,  is  thoroughly  objec- 
tionable, and  the  same  may  be  said  of  the  ligature  of  the  sper- 
matic arteries.  This  last  operation  is  not  of  much  more  use  than 
shooting  an  arrow  into  the  air. 

It  is  very  important  to  treat  the  constipation  which  exists  in 
most  patients  and  is  generally  verj^  obstinate,  since  it  certainly 
has  a  very  decided  effect  in  increasing  the  spermatorrhoea.  When 
it  has  only  lasted  a  short  time  and  is  not  very  obstinate,  it  may 
usually  be  removed  by  properly  regulating  the  diet  and  mode  of 
life,  by  pedestrian  excursions,  bodily  exercise,  etc.  If  these 
means  fail  it  will  be  necessary  to  have  recourse  to  purgatives ; 
but,  as  far  as  possible,  drastics  are  to  be  avoided,  or  at  any  rate 
employed  with  great  caution,  for,  in  the  first  place,  they  tend  to 
injure  the  already  weakened  digestive  powers,  and  we  also  find 
by  experience  that  the}^  often  favor  the  occurrence  of  seminal 
losses  by  the  violent  contractions  of  the  rectum  and  anus  which 
they  cause.  The  same  is  true  of  irritating  enemata ;  indeed,  in 
particularly  excitable  persons,  injections,  which  are  merely  too 
hot  or  too  cold,  may  produce  pollutions  (Peter  Frank).  The 
preference  among  purgatives  should  therefore  be  given  to  the 
milder  saline  aperients  and  to  castor-oil. 


'  See  Johnson's  case,  Lancet,  April  7,  1860.  Related  by  Behrend.  Journal  fiir  Kin 
derkrankh.  Vol.  35,  parts  11  and  12. 

'  See  Berl.  klin.  Wochenschr.  1874  and  1875. 
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In  order  to  omit  nothing,  we  will  mention  a  few  more  condi- 
tions which  may  occasionally  suggest  indications  I'or  treatment; 
such  are  :  diseases  of  the  hladder,  especially  catarrh  and  gravel, 
and  iDorms  when  they  inhabit  the  rectum.  We  need  not  dwell 
further  on  the  remedial  measures ;  they  will  be  determined  in 
each  instance  by  the  nature  of  the  disease. 

To  conclude:  the  chief  point  in  the  after-treatment  of  these 
patients,  when  they  have  been  either  greatly  improved  or  cured 
of  their  seminal  losses,  is  to  watch  over  their  sexual  relations 
with  the  greatest  care.  For  the  majority  of  convalescents,  coitus, 
if  moderate  and  well  regulated,  is  not  to  be  forbidden,  but,  on 
the  contrary,  recommended  when  other  circumstances  permit. 
They  are  to  be  most  earnestly  warned  to  avoid  every  occasioTi  of 
useless  and  incomplete  sexual  excitement ;  and  if  they  once  hap- 
pily succeed  in  overcoming  that  impurity  of  thought  in  which 
they  had  previously  indulged,  and  which  is  so  extremely  inju- 
rious, they  should  be  induced  never  to  give  wa}^  to  it  again, 
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IMPOTENCE. 


The  literature  of  impotence  is  almost  wholly  the  same  as  that 
of  spermatorrhoea.  The  most  important  causes  of  botli  affections 
are  identical,  and  in  all  other  respects  we  find  so  many  points  of 
close  contact,  tliat  if  we  were  to  give  here  a  list  of  writers  on  the 
subject,  we  should  be  open  to  the  charge  of  repeating  almost 
entirely  tliat  prehxed  to  the  last  section. 

For  like  reasons  we  are  able  to  abbreviate  considerably  our 
account  of  impotence,  seeing  that  we  dwelt  with  all  possible  de- 
tail upon  the  etiology  and  symptomatology  of  spermatorrhoea. 
Even  the  prognosis  and  treatment  have  so  very  much  in  common 
that  we  shall  need  but  little  space  for  our  present  chapter. 

By  tlie  term  impotence  is  meant  a  diminution  or  comrplete 
loss  of  the  poioer  of  sexual  intercourse. 

If  this  state  is  not  due  to  defective  formation  or  mutilation  of 
the  genital  organs  (these  being  structurally  normal),  there  must 
be  some  incom2')leteness^  too  short  duration^  or  complete  absence 
of  erection^  which  is  the  essential  condition  for  natural  coitus. 

Hence  it  follows  that  most  men  who  are  impotent  are  also 
sterile^  unable  to  procreate,  although  possibly  their  genital 
glands  may  yield  a  perfectly  normal  and  fruitful  secretion.  Yet 
it  would  be  a  great  error  to  look  upon  sterility  as  an  absolute 
consequence  of  impotence  ;  indeed,  we  know  that,  even  when 
erection  is  incomplete  or  absent,  ejaculation  may  take  place,  and 
that  this  may  prove  fertile  (under  specially  favorable  circum- 
stances) without  any  penetration  of  the  female  genitals  (as  in 
cases  of  impregnation  witli  imperforate  h3nnen). 

The  permcment  poioer  of  complete  and  sufficiently  lasting 
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erection  is  connected  with  the  f  unctional  ctctimty  of  the  testes, 
or  at  least  one  of  them. 

Credible  cases  are,  indeed,  recorded  (by  Astley  Cooper  and 
Curling),  in  wliicli  erections  occurred  after  castration,  and  even 
the  sexual  act  could  be  accomplished  ;  but  even  these  are  only 
apparent  exceptions,  since  all  remains  of  former  virile  power 
diminished  more  or  less  speedily,  and  finally  completely  disap- 
peared. 

In  order  to  a  fuller  understanding  of  our  subject,  we  must  first  recall  to  our 
readers'  recollection  the  most  important  points  in  the  physiological  production  and 
nature  of  erection. 

This  phenomenon  is  to  an  eminent  degree  under  the  control  of  the  nervous  sys- 
tem, and  can  be  originated  from  three  parts  of  it:  firstly,  from  the  nervous  centres, 
which  is  the  way  in  which  mental  causes  produce  erection ;  secondly,  from  the 
peripheric  ends  of  certain  nerves,  especially  those  in  the  skin  covering  the  penis, 
and  in  the  glans ;  finally,  from  any  part  of  the  nerve-trunks  in  the  course  of  those 
nerves. 

Eckhard  has  shown  as  clearly  as  possible  which  are  the  nerves  producing  erection 
in  the  dog,  and  they  no  doubt  have  their  analogues  in  the  other  higher  animals  and 
man.  According  to  this  physiologist,  they  arise  in  the  spinal  cord,  and  can  thence 
be  traced  up  into  the  brain,  so  that,  by  (electrical)  stimulation  of  the  pons  and  of 
the  point  at  which  the  crus  cerebri  enters  the  brain,  he  j^roduced  distinct  erection 
of  the  penis;  whence  he  concluded  that  the  fibres  conveying  the  impulse  required 
for  erection  arise  in  the  cei'ebrum,  and  pass  downwards  through  the  crus  and  pons 
to  the  spinal  cord.  In  the  cord  he  found  that  stimulation  of  various  parts,  espe- 
cially of  the  upper  cervical  j-egion  and  of  the  lower  section  of  the  divided  lumbar 
portion,  produced  erections.  Goltz  has  extended  these  details  by  discovering  that 
after  section  of  the  spinal  cord  in  the  lumbar  region,  erection  of  the  penis  can  still 
be  produced  by  peripheric  irritation  (of  the  glans) ;  this  he  explains  by  assuming 
that  an  independent  centre  for  erection  exists  in  the  lumbar  cord.  A  further  dis- 
covery made  by  this  author  is  very  interesting  and  (as  we  shall  afterwards  see) 
practically  important,  viz. :  that  this  supposed  centre  in  the  lumbar  cord  may  be 
acted  upon  inhibitorily  from  the  upper  part  of  the  medulla,  and  still  more  from  the 
brain,  so  that,  after  the  spinal  cord  has  been  divided  between  its  dorsal  and  lumliar 
portions  (thus  removing  the  influence  of  the  brain  and  upper  part  of  the  spinal 
cord),  reflex  erection  is  generally  produced  more  speedily  and  completely. 

The  existence  of  these  tliree  principle  points  in  the  nervous  system  for  the  pro- 
duction of  erection  is  apparently  confirmed  by  observation  on  human  beings ;  thus, 
in  the  first  place,  obscene  ideas  cause  erection  ;  secondly,  irritation  and  injury  of  the 
spinal  cord  (particularly  in  tlie  cervical  rogion)  may  ))roducc  erections  ending  in  ejac- 
ulation, sometimes  even  going  as  far  as  priapism,  which  is  a  common  symi)tom  of  the 
primary  (hyperoemic)  stage  of  certain  diseases  of  the  cord.    Finally,  those  mornin"" 
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erections  wliicU  usually  occur  when  the  bladder  is  full  and  the  body  in  the  recum- 
bent ijosition,  may  be  ascribed  to  peripheric  irritation  of  the  "  nervi  erigentes," 
although  they  certainly  also  admit  of  being  explained  by  reflex  stimulation  of  the 
centre  for  erection,  by  tension  and  pressure  of  the  irritated  bladder  and  seminal 
vesicles. 

The  special  mechanism  of  erection  is,  particularly  in  the  human  subject,'  not 
yet  fully  known  in  all  its  details  ;  but  the  following  general  sketch  gives  all  that 
is  at  i^resent  most  certainly  established. 

The  essential  condition  of  erection  is  an  increased  fulness  of  Hie  meslies  of  tlie 
coi'pora  cavernosa  with  blood,  owing  to  a  dispropoi-tion  heiween  the  Mood  entering  the 
part  and  that  leaving  it.  Diminution  of  the  outflow  of  venous  Ijlood  cannot  be  the 
only  cause,  as  some  physiologists  formerly  supposed ;  this  may  be  proved  experi- 
mentally by  showing  that  mere  ligature  of  the  veins  of  the  i^enis  never  produces 
erection.  The  arterial  blood  must  also  enter  the  part  more  abundantly,  as  is  jjut 
beyond  doubt  by  finding  that  in  animals  during  erection  the  manometer  shows  a 
diminution  of  arterial  pressure  in  all  the  pelvic  vessels,  which  Eckhard  even  found 
to  extend  to  the  crural  arteries.  This  increased  arterial  inflow  may  be  brought  about 
in  two  ways :  firstly,  by  increased  cardiac  action,  which  we  may  either  exclude 
altogether  or  look  upon  as  of  very  subordinate  importance.  The  principal,  and 
probably  the  only  way  in  which  it  is  produced  is  by  tlie  arteries  of  the  penis  heing 
rendered  more  permeable  as  a  result  of  the  nej'vous  impulse  producing  erection,  and  so 
allowing  a  larger  quantity  of  blood  to  enter  in  a  given  time.  This  dilatation  may, 
ordinarily  speaking,  be  produced  in  one  of  two  ways ;  either  actively,  by  an  arrange- 
ment of  muscular  fibres  in  the  walls  of  the  vessels,  or  passively,  by  their  relaxation 
(Hausmann).  Which  of  these  two  modes  is  the  one  actually  producing  erection,  or 
whether  they  both  act  at  once,  is  not  yet  thoroughly  proved. 

Still  greater  uncertainty  surrounds  the  question  of  the  diminished  venous  out- 
flow. Koelliker  and  Kohlrausch  ascribe  it,  not  to  the  veins  themselves,  but  to 
certain  changes  in  the  cavernous  bodies  ;  they  suppose  that,  under  the  influence  of 
the  nervi  erigentes,  the  unstriped  muscular  fibres  of  the  cavernous  tissue  are  relaxed, 
and  therefore  offer  less  resistance  to  the  increased  entry  of  blood  into  the  part. 
These  authors  have  carried  out  this  general  theory  into  details  in  different  direc- 
tions; an  impartial  critic  can  hardly  yet  jironounce  in  favor  of  one  or  the  other ; 
perhaps  they  do  not  exclude  each  other;  at  any  rate,  special  arrangements  of  the 
vessels  are  not  to  be  observed  in  all  parts  of  the  corpora  cavernosa. 

We  have  still  to  remark,  concerning  the  more  obvious  phenomena  of  erection, 
that  it  begins  at  the  root  of  the  penis  and  gradually  extends  towards  the  glans, 


'  It  appears  that  the  minute  structure  of  the  penis  (especially  the  arrangement  and 
mode  of  ending  of  the  vessels)  varies  much  in  different  species,  the  same  object  bemg 
attained  by  various  means.  We  need  here  only  instance  the  clubbed  terminations  of 
the  arteries  shown  by  Eckhard  to  exist  in  the  horse,  to  which  he  assigns  the  same 
function  as  J.  Mueller  does  to  the  helicine  arteries  in  man.  supposing,  at  present,  these 
last  not  to  be  artificially  produced,  as  some  authorities  (  Valentine)  believe. 
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which  part  is  thus  the  last  to  be  completely  clistenclod.  During  erection  the  reticu- 
late structure  of  the  caput  gallinaginis  becomes  filled,  bo  closing  the  urethra  on  the 
side  of  the  bladder,  and  preventing  the  semen  flowing  back  into  it  during  ejacula- 
tion (Kobelt). 

Ejaculation  is,  no  doubt,  rendered  easier  by  the  urethral  passage  remaining  oi)en 
during  erection,  and  by  its  mucous  membrane  being  lubricated  with  a  glandular 
secretion  (query,  whether  from  Littr6's  glands  alone,  or  also  from  the  prostate  and 
from  Cowper's  glands).  It  is  this  fluid  which  passes  from  the  urethra  in  some 
quantity  under  sexual  stimulation  in  very  excitable  or  over-excited  persons,  and 
often  leads  tiiem  to  fear  erroneously  that  they  are  suffering  from  spermatorrhoea. 

The  causes  of  impotence  are  as  variable  as  its  degrees  and 
forms.  First  of  all,  of  course,  come  certain  congenital  or  ac- 
quired malformations  and  defects  of  the  genital  organs^  which 
are  accompanied  by  impotence,  usually  permanent,  though  oc- 
casionally only  temporary.  We  may  mention  first,  absence  of 
tlie  penis ^  or  considerable  diminution  in  its  lengthy  either  con- 
genitally,  or  as  a  residt  of  operation.  The  absence  of  the  glans 
only  does  not  completely  destroy  the  power  of  copulation, 
although  it  is  the  principal  organ  for  the  reflex  production  of 
ejaculation — cases  enough  being  on  record  in  which  connection 
was  possible  as  long  as  sufficient  of  the  penis  remained  for  the 
purpose  of  copulation  when  erect.  One  variety  of  temporary  or 
permanent  absence  of  the  penis  is  afforded  by  hydrocele  or  her- 
nia., in  which  the  skin  of  the  penis  is  taken  up  by  the  coverings 
of  the  gradually  enlarging  scrotal  tumor,  which  also  conceals  the 
corpora  cavernosa. 

Tumors  of  the  penis ^  when  very  large  or  in  unfavorable  situ- 
ations, may  in  like  manner  render  the  sexual  act  impossible  ;  and 
in  this  case  there  is  little  to  be  hoped  from  any  operation,  since 
carcinoma  is  far  more  common  than  benignant  tumors  (llbroid, 
aneurismal,  lipomatous,  etc.). 

Changes  in  the  corp>ora  cavernosa  and  their  results  play  an 
important  part  in  the  etiology  of  impotence.  As  an  effect  of 
partial  inflammation  of  the  cavernous  bodies,  indurations  and 
linots  form  in  them,  and  these,  by  hindering  uniform  enlargement 
of  the  penis  during  erection,  lead  to  its  being  disturbed  in  various 
ways,  and  so  render  the  introduction  of  the  penis  into  the  vagina 
impossible ;  moreover,  in  such  cases,  erection  is  often  extremely 
painful.    External  injuries  are  the  commonest  causes  of  these 
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conditions,  wliicli  may  more  rarely  be  produced  by  severe  gonor- 
rliceal  inflammations  of  the  urethra. 

I  may  liere  relate  very  briefly  a  remarkably  interesting  case  of  the  kind.  A  rail- 
way oflicial,  a  robust  man,  twenty-six  years  of  age,  endeavored,  on  awaking  one 
morning  with  a  strong  erection,  to  force  the  penis  downward.  It  gave  way  sud- 
denly with  violent  pain,  and  such  an  abundant  extravasation  of  blood  took  place 
under  the  skin  of  the  organ,  that  when  I  saw  it,  it  -was  of  a  dark  blue  color,  and 
almost  the  size  of  a  iist.  On  recovering  from  this  condition,  it  was  found  that  the 
right  corpus  cavernosum  had  been  ruptured  by  tlie  injury,  and  as  a  result  of  the 
induration  that  remained,  the  penis  was  twisted  upward  and  to  the  right  when  erec- 
tion occurred,  in  such  a  manner  that  coitus  was  mechanically  impossible. 

Under  much  rarer  circumstances,  ossifications  in  the  septum, 
ovfihrous  casing  of  the  corpora  camrnosa  (the  so-called  "bones 
in  the  penis"  of  Malgaigne  and  Yelpeau),  may  have  the  same 
effect  as  the  indurations  in  the  cavernous  bodies,  if  they  are  of 
some  size  or  unfavorabl}^  situated.  The  prognosis  is,  however, 
often  more  favorable  in  these  cases  than  in  the  former,  simply 
because  they  may  be  more  frequently  removed  by  operation. 

More  important,  because  more  frequent,  than  changes  in  the 
cavernous  bodies,  are  congenital  or  acquired  affections  of  the 
frcBnulum,  its  shortening,  contraction,  or  thiclcening,  in  conse- 
quence of  ulceration,  usually  syphilitic.  These  states  may  pro- 
duce a  twisting  of  the  penis  during  erection,  which  is  often 
accompanied  by  severe  pain,  and  which  completely  prevents 
intercourse,  or  makes  it  very  difficult. 

Loss  of  the  testicles,  or  such  disease  of  them  as  is  equidalent 
to  their  loss,  is,  of  course,  followed  by  impotence.  As  we  have 
already  remarked,  erections  have,  indeed,  been  observed  after 
castration,  but  only  for  a  certain  time  after  the  removal  of  the 
genital  glands,  and  then  the  power  definitively  ceases.  Bilateral 
atrophy  of  the  testes  only  destroys  sexual  power  when  it  has 
reached  its  highest  degree,  and  is  therefore  equivalent  to  castra- 
tion. The  not  very  unusual  diminution  in  size  and  softening  of 
the  testes,  which  is  observed,  for  instance,  in  varicocele,  appears 
scarcely  to  affect  virility. 

Cryptorchism  (of  course,  when  of  both  testes)  produces  impo- 
tence, but  only  when  the  retained  glands  are  completely  atro- 
phied and  unable  to  perform  their  function.     The  power  of 


IMPOTENCE. 


887 


copulation  has  been  almost  always  found  to  be  unaffected  wlien 
the  testes  are  in  the  inguinal  canal,  and  not  unfrequently  wlien 
they  are  in  the  abdomen  (Cloquin,  Curling,  and  others) ;  whether 
the  power  of  impregnation  is  affected  is  a  question  to  which  we 
shall  return  by  and  by. 

Wlien  the  testicles  have  been  completely  atrophied  from  a  very  early  age.  or 
have  even  completely  disappeared  (aiiorchism),  there  will  be  very  distinct  evidence 
of  it  in  the  development  of  the  genital  organs  and  in  the  whole  habit  of  body. 

I  had  the  opportmiity  of  making  a  post-mortem  examination  of  a  very  striking 
case  of  this  kind  in  1870.  The  person  in  question,  who  was  thirty-one  years  of  age, 
had  died  suddenly  from  fracture  of  the  vertebrae,  with  concussion  of  the  si)inal  cord. 

Tlie  general  conformation  was  unmistakably  that  of  a  woman ;  he  was  beardless, 
the  voice  had  been  thin  and  higli.  The  extremities  were  slender,  the  hands  remark- 
ably small,  with  long,  tliin  fingers;  the  panniculus  adiposus  was  extraordinarily 
thick,  and  the  nipples,  which  were  very  large,  were  attached  to  masses  of  fat  of  such 
an  unusual  size  as  to  simulate  actual  mammre.  There  was  no  hair  on  the  body — in 
particular,  none  on  the  chest  or  in  the  linea  alba — and  that  upon  the  mons  veneris, 
which  was  very  scanty,  had  a  decidedly  feminine  character  in  its  amount  and  ex- 
tent. The  penis  was  hardly  thicker  and  longer  than  that  of  a  child  of  one  year  old, 
measuring  from  the  root  to  the  apex  about  one  and  one-quarter  inches;  the  glans 
was  disproportionately  small,  and  covered  by  a  narrow  foreskin.  The  shallow, 
small  pouch  of  skin  which  represented  the  scrotuna  was  empty,  and  the  seminal 
ducts  could  be  traced  up  into  the  abdomen,  where  tlicy  gradually  became  smaller^, 
and  ended  in  some  fatty  tissue  in  which  no  trace  of  testicular  structure  could  be 
detected  even  by  the  microscope.'  According  to  information  I  leceived,  and  as 
might  have  been  supposed  a  priori,  this  individual  had  never  exhibited  any  trace 
of  the  sexual  instinct. 

Many  cases  of  so-called  hermaphroditism  are  nothing  more 
than  cryptorchism  with  a  great  amount  of  liyposi)adias  and  fis- 
sure of  the  scrotum.  It  would  be  a  great  error  to  consider  at 
once  such  persons  impotent ;  if  there  is  not  also  complete  atro- 
phy of  the  testicles,  the  malformed  member  is  quite  capable  of 
erection,  and  the  patient  will,  under  certain  circumstances,  be 
able  to  have  connection. 

Chronic  injiammation  of  the  testes  and  h Hater al  epididymi- 
tis do  not,  as  a  rule,  lead  to  impotence,  but  usuallj^  to  that 
form  of  sterility  tei-med  "  azoospermism,"  to  be  hereafter  de- 
scribed ;  in  twenty-one  cases  of  the  kind  Licgeois  only  found 
virility  diminished  eight  times. 


'  The  preparation  is  in  the  pathological  collection  at  Giesseu. 
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Tumors  of  ilie  testicles  only  destroy  tlie  power  of  copulation 
with  any  certainty  when  the  whole  glandular  substance  is  com- 
pressed and  destroyed  by  them. 

Again,  impotence  may  be  a  symptom  of  certain  acute  or 
chronic  diseases.  The  question  is  of  no  practical  importance  as 
far  as  concerns  acute  diseases,  but  may  become  so,  under  special 
cij-cumstances,  in  the  case  of  chronic  affections.  Among  these 
are  disorders  of  the  digestive  organs  and  kidneys,  but,  above 
all,  certain  diseases  of  the  hrain  and  spinal  cord,  particularly 
tabes  dorsalis  and  sjoinal  meningitis  with  their  consequences. 
Impotence  first  shows  itself  in  the  early  stages  of  tabes,  some- 
times alternating  with  excessive  sexual  excitement,  and  even  pri- 
apism, so  that  these  are  often  mentioned  among  the  prodroma  of 
the  disease.  The  primary  cause  of  the  loss  of  power  in  such  cases 
is  supposed  to  be  a  direct  action  upon  the  sexual  nerve-centres, 
as  would,  indeed,  seem  plausible  on  physiological  grounds. 

It  is  more  difficult  to  explain  impotence  when  it  occurs  as  a 
consequence  of  chronic  diseases  of  the  organs  of  nutr  ition.  In 
many  instances  the  chief  fault  seems  to  lie  in  the  bodil}^  exhaus- 
tion produced  by  them  ;  yet,  there  are  chronic  disorders  which 
appear  to  contradict  this  explanation,  for  in  them,  although 
there  is  notable  w^eakness  and  emaciation,  the  sexual  desire  and 
power  are  completely  retained — sometimes,  indeed,  increased. 
Pulmonary  phthisis  is  the  only  disease  we  need  mention  in  this 
respect. 

The  impotence  of  diabetic  patients  is  a  far  more  interesting 
example  of  this  subject.  It  is  well  known  that  diminution  or 
loss  of  sexual  power  is  frequently  one  of  the  earliest  symptoms 
of  this  mysterious  disease.  It  is  not  unusual  for  men  who  still 
appear  quite  healthy  and  robust,  and  have  not  even  any  suspi- 
cion of  the  existence  of  diabetes,  to  notice  a  decided  loss  of  sex- 
ual power.'  It  follows  from  this  that  the  change  is  not  merely 
to  be  considered  as  dependent  on  exhaustion  produced  by  the 
disease. 


1  Compare  Seegen,  On  Diabetes  Mellitus  (second  ed.  pp.  117  sqq.).  The  numerous 
observations  of  this  author  are  the  more  important  because  until  quite  recently  very 
different  statements  as  to  the  relation  of  impotence  to  diabetes  are  to  be  found  in  the 
text-books,  and  its  frequency  has  been  exaggerated  (see,  for  instance,  Canstait). 
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In  other  diabetic  patients,  however,  the  sexual  power  is  undi- 
minished during  the  whole  course  of  the  disease  (except,  proba- 
bly, its  latest  period) ;  sometimes  it  is  even  increased. 

Prom  these  variations  in  the  sexual  functions  it  must  be  conclucTed  (and  this  is 
confirmed  by  direct  examination  of  the  urine)  that  the  quantity  of  sugar  excreted 
hears  no  direct  proportion  whatever  to  the  degree  of  impotence.  Some  other  causes 
must  here  be  at  work,  which  are  at  present  wholly  unknown  to  us,  and  which  prob- 
ably coincide  with  variations  in  the  nature  of  diabetes. 

Certain  medicines  and  articles  in  common  use  have,  more  or 
less  deservedly,  the  reputation  of  diminishing  virile  power,  so 
that  some  of  them  have  been  employed  tlierapeutically,  as  we 
have  seen  above,  under  the  treatment  of  spermatorrhoea.  We 
need  here  only  mention  camphor,  bromide  of  potassium,  and 
lupuline,  remarking,  however,  once  more,  that  the  information 
we  have  on  this  subject  rests  hitherto  upon  a  weak  foundation. 

Many  persons  state  that,  after  drinking  much  beer,  they  have  experienced  a  cer- 
tain degree  of  frigidity.  "Whether  this  fact,  Avhich  is  tolera])ly  certain,  is  to  be 
explained  by  the  presence  of  the  active  principle  of  hops  (lu])uline)  found  in  beer, 
is  still  uncertain.  It  is,  at  any  rate,  much  more  improbable  that  the  alcohol  in  the 
beer  should  have  this  effect,  because  the  use  of  other  alcoholic  drinks — of  wine,  in 
particular — seldom  or  never  has  this  effect,  but  rather  the  opposite. 

Tlie  long -continued  use  of  arsenic  would  seem  to  have  pro- 
duced occasionally  a  diminution  of  sexual  power.  Rayer  for- 
merly published  an  account  of  a  patient,  who  suffered  from  lepra, 
in  whom  he  observed  this ;  and  Charcot  has  since  related  two  con- 
iirmatory  cases,  in  which  the  persons,  who  had  been  for  a  long 
time  treated  with  arsenic  for  psoriasis,  became  impotent,  but 
(what  is  to  be  particularly  noted)  regained  their  virile  power  on 
leaving  off  the  medicine.  There  is  absolutely  no  evidence  with 
regard  to  many  other  drugs,  such  as  the  preparations  of  opium 
and  nicotine  (in  the  case  of  tobacco),  which  have  been  supposed 
to  have  an  injurious  after-effect  of  this  kind. 

It  is  obvious  that  before  and  after  a  certain  age  the  poioer  of 
copulation  is  alioays  absent.  The  period  at  which  virility  first 
occurs  is  subject  to  variations,  which  are  comparativel}^  unimpor- 
tant ;  but,  on  the  other  hand,  its  natural  diminution  and  cessa- 
tion in  old  age  has  very  wide  limits,  which  are  different  in  each 
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individual.  Many  retain  their  power,  almost  unaltered,  to  a 
very  great  age ;  wliile  in  others  the  senile  condition  comes  on  un- 
usually early  in  life,  under  the  influence  of  diseases  of  all  kinds, 
or  even  without  any  material  disturbance  of  health,  and,  so  to 
speak,  2oh3^siologically.' 

Individual  circumstances,  the  state  of  the  constitution,  and, 
above  all,  the  sexual  relations  in  earlier  life,  play  a  great  part  in 
determining  the  age  at  which  virility  ceases. 

The  measure  of  sexual  power  is  well  known  to  vary  as  much 
qicantitatlmly  as  in  its  duration  ;  and,  without  a  careful  consid- 
eration of  this  point,  it  is  almost  impossible  to  come  to  a  just 
conclusion  as  to  the  existence  of  iraiDotence  in  individual  cases. 
Of  course  our  definition  of  the  term  cannot  be  so  narrow  as  only 
to  include  those  cases  in  which  every  sexual  act  is  impossible  ; 
we  are  in  the  habit,  rather,  of  applying  the  word  "impotence" 
to  those  instances  where,  during  the  period  of  virilitj^  a  man  be- 
comes aware  of  a  temporary  or  permanent  loss  of  the  sexual 
power  he  previously  possessed. 

The  power  of  copulation  varies  extremely,  not  merely  in  dif- 
ferent individuals,  but  even  in  the  same  person  (of  course  we 
mean  independently  of  age),  according  to  bodily  and  mental  dis- 
position, and  other  circumstances.  We  shall  return,  hereafter, 
to  certain  peculiarities  of  this  kind. 

Among  all  these  influences  of  different  kinds,  the  effect  of 
the  mind  upon  the  sexual  functions  is  pre-eminent,  as  is  proved 
by  the  existence  of  that  common  and  well-known  form  of  impo- 
tence which  has  been  specially  termed  '''"psycliicaV 

As  every  practitioner  knows,  a  considerable  proportion  of 
those  who  suffer  from  this  form  of  impotence  are  recentlj-married 
men.  They  come  to  their  medical  attendant  a  few  days  after 
marriage  in  great  trouble,  and  tell  him  that  their  first  attempts 
at  connection,  and  all  subsequent  ones,  have  been  complete  fail- 
ures, and  that  absolutely  no  erection  has  occurred  ;  on  the  con- 
trary, many  of  them  state  that  the  more  excited  they  have  been, 


'  Compare  what  has  been  said  above  (p.  828)  on  the  secretion  of  semen  ;  we  must, 
however,  warn  our  readers  afjaiust  the  mistaken  conclusion  that  the  presence  of  sper- 
matozoa proves  the  power  of  copulation. 
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and  the  more  earnestly  they  have  desired  an  erection,  tlie  greater 
has  been  the  local  frigidity. 

Others,  again,  may  have  had  slight  erections,  but  lasting  so 
short  a  time  that  they  entirely  ceased,  on  attempting  coitus,  before 
ejaculation  could  occur.  Most  of  these  patients  further  tell  us 
that,  before  their  marriage,  and  particularly  during  the  time  of 
their  engagement,  they  have  experienced  the  most  decided  and 
complete  erections  ;  indeed,  many  mention  further,  as  an  unfor- 
tunate circumstance,  that,  even  after  marriage,  they  have  had 
now  and  again  erections  v^hich  were  completely  normal,  but  only 
at  times  when  they  could  not  have  connection. 

Many  consider  their  ill-luck  the  more  inexplicable,  because 
they  have  been,  for  many  years,  in  the  habit  of  having  inter- 
course with  prostitutes,  and  always  without  difficulty. 

For  the  most  part  these  patients  ascribe  their  first  failure  to 
an  excess  of  excitement  in  their  earliest  attempts  to  have  connec- 
tion with  their  wives  ;  while  others,  on  the  contrary,  attribute  it 
to  timidity,  nervousness,  or  the  fear  of  failure. 

The  painful  remembrance  of  this  first  mischance,  and  the 
shame  and  fear  of  its  recurrence,  pla}''  the  most  important  part 
in  the  succession  of  failures  which  follow  it.  We  are  told  by 
communicative  patients  —  and  most  of  them  soon  become  ex- 
tremely confidential  on  this  subject  —  that,  however  inexperi- 
enced and  ignorant  of  such  matters  women  may  be  before  mar- 
riage, yet  they  at  once  perceive  that,  something  is  wrong,  and 
are  extremely  disturbed  by  it.  The  knowledge  of  this  naturally 
increases  the  husband's  confusion,  he  becomes  more  and  more 
anxious,  and,  in  many  cases,  falls  almost  into  despair. 

If  we  investigate  the  remoter  causes  of  these  conditions,  we 
arrive  at  very  diverse,  and  sometimes  almost  diametrically  op- 
posed conditions. 

In  the  first  place,  some  persons  are  thus  affected  who  previ- 
ously very  rarely  had  sexual  intercourse,  or  had  even  been  com- 
pletely continent.  The  former  seem  to  be  the  more  exposed  to 
this  misfortune,  if  they  have  been  previously  in  the  habit  of  inter- 
course with  prostitutes,  with  whom  they  have  been  particularly 
brought  into  contact. 

On  the  other  hand,  by  far  the  larger  number  of  our  patients 
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are  those  wlio  had  been  formerly  given  to  sexual  excess,  and  of 
these,  again,  the  majority  have  been  addicted  to  masturbation; 
indeed,  if  we  were  to  assume  that  tliree-fourths  of  these  tempo- 
rarily impotent  persons  had  been  greatly  given  to  this  vice,  we 
should  hardly  be  putting  the  proportion  too  high  ;  we  shall  be 
the  more  convinced  of  this  if  we  bear  in  mind  that  an  assertion 
of  absolute  chastity  is  intended  by  patients  to  apply  only  to 
ordinary  sexual  intercourse,  and — sopliistically  enough — not  to 
masturbation. 

Natural  sexual  excess  far  more  rarely  precedes  this  form  of 
impotence  ;  not,  perhaps,  because  it  is  in  itself  less  injurious, 
but  rather  (as  we  have  several  times  before  remarked)  because 
masturbation  leads  to  much  earlier  and  greater  excesses. 

Among  those  who  have  previously  given  way  to  natural 
sexual  excess,  those  most  frequently  become  impotent  who — 
under  the  influence  of  a  perverted  imagination,  and  encouraged 
by  dissolute  women — have  been  accustomed  to  have  intercourse 
in  all  kinds  of  unnatural  and  ingenious  ways  and  attitudes. 
In  these  patients  it  has,  so  to  speak,  become  a  matter  of  habit, 
and  they  do  not  succeed  wdien  they  cease  practising  these  arti- 
fices. 

AVe  have  no  certain  idea  of  the  intimate  nature  and  mecha- 
nism by  which  this  mode  of  impotence  is  brought  about.  But  a 
very  interesting  indication  of  the  direction  in  which  we  are  to 
look  is  supplied  by  the  proof  given  by  Goltz,  to  which  we  have 
referred  above,  of  a  direct  influence  of  the  brain  upon  the  reflex 
centre  of  erection  in  the  lumbar  portion  of  the  spinal  cord.  This 
observer  has  proved  indisputably  the  inhibitor}'-  influence  of  the 
brain  over  this  centre  by  showing  that,  after  the  cord  has  been 
transversely  divided  above  its  lumbar  portion  (by  which  all  con- 
nection with  the  brain  is  cut  off),  irritation  of  the  glans  generally 
determines  much  more  speedy  and  permanent  reflex  erections. 
It  is  reasonable,  therefore,  to  suppose  that  in  men  likewise  a 
similar  inhibition  of  the  brain  over  the  reflex  centre  of  erection 
may  be  induced  by  excessive  mental  stimulation. 

With  this  psychical  form  of  impotence  those  rare  cases  are  to 
be  connected,  in  which  the  impotence  only  shows  itself  in  regard 
to  certain  women,  either  because  they  present  bodily  peculiar- 
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ities  disliked  by  the  man,  or  because  of  some  aversion  based  on 
mental  causes. 

However  rare  this  state  maybe,  it  has  a  certain  medico-legal  importance,  so  that 
the  text-books  of  medical  jurisprudence  go  into  it  more  fully.  It  is  enough  for 
our  purpose  to  show  that  the  affirmation  of  impotence,  in  respect  of  one  woniiin  in 
particular,  is  not  always  to  be  put  aside  as  false,  because  intercourse  with  other 
women  is  possible. 

A  much  more  unusual  form  of  psychical  impotence,  and  one 
which  appears  completely  paradoxical,  is  when  a  man  can  only 
have  connection  in  certain  states  of  mind  which  are  ordinarily 
opposed  to  sexual  excitement.  One  of  the  most  striking  exam- 
ples of  this  is  a  case  related  by  Schulz,'  of  a  man,  twenty-eight 
years  of  age,  who  could  have  connection  with  other  women  under 
the  influence  of  the  normal  sexual  impulse,  but  could  only  do  so 
with  his  wife  by  first  rousing  in  himself  intentionally  the  pas- 
sion of  anger. 

Another  frequent  and  important  form  of  impotence  is  that 
usually  termed  irritable  weakness. 

In  these  cases,  usually  after  very  great  desire  and  violent 
mental  excitement,  there  is  more  or  less  complete  erection,  but 
ejaculation  occurs  immediately  upon  attempting  coitus,  before 
penetration  is  possible.  It  is  obvious  that  this  form  of  impo- 
tence is  more  akin  to  spermatorrhoea  than  any  other,  and,  in- 
deed, in  its  highest  development  may  be  included  under  the  one 
term  as  well  as  under  the  other.  As  a  rule,  these  patients  have 
suffered  before  from  abnormal  pollutions  (nocturnal  or  diurnal), 
and  the}'-  may  still  be  troubled  with  them. 

Sexual  excess,  and  particularly  masturbation,  is  here  also  of 
the  greatest  importance  as  a  cause.  These  individuals  have  gen- 
erally indulged  immoderately  in  that  vice,  and  even  when  under 
the  influence  of  good  advice  they  have  checked  themselves;  fre- 
quent erections  have  been  produced  by  irregularities  of  fancy. 
We  have  said  enough  already  on  the  invariably  evil  effect  of  this 
uncleanness  of  mind.  As  is  the  case  with  psychical  impotence, 
these  patients  also  become  more  and  more  doubtful  of  their  virile 


*  Wiener  med.  Wochenschrift.  1869.  No.  49. 
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power  after  each  failure,  and  speedily  lose  all  confidence  in 
themselves. 

The  form  of  impotence  in  which  erection  is  comj^lete,  but 
ejaculation  occurs  before  penetration  of  the  vagina,  trenches 
upon  the  limits  of  the  normal  state,  being  in  close  connection 
with  cases  of  precipitate  ejaculation  (which  are  not  to  be  looked 
upon  as  pathological)  where  connection  is  possible,  and  coitus  is 
begun  as  usual,  but  terminates  very  speedily  by  the  occurrence 
of  ejaculation.  In  some  persons  of  a  very  lively  temperament 
this  is  the  rule  ;  in  others  too  rapid  evacuation  only  takes  place 
occasionally,  especially  when  they  have  been  continent  for  a  long 
time ;  as,  on  the  other  hand,  in  most  healthy  persons  ejaculation 
is  retarded  when  the  sexual  act  is  very  often  repeated,  or  under 
the  influence  of  certain  articles  of  food  or  drink,  as  beer. 

Until  recently,  precipitate  ejaculation  could  only  be  a  very  unimportant  subject 
of  inquiry  to  the  physician,  since  (according  to  the  theories  of  impregnation  then 
current)  it  was  almost  immaterial  under  what  conditions  the  semen  was  deposited 
in  the  genital  organs  of  the  female,  provided  only  it  was  introduced  there.  But 
since  it  has  now  been  shown  to  be  more  probable  that  during  coitus  certain  move- 
ments of  the  cervix  and  os  uteri  are  produced  by  reflex  action  in  the  female,  which 
favor  the  reception  of  the  seminal  fluid,  it  may  well  be  asked  whether  conception 
would  not  be  rendered  more  difficult  by  a  hasty  ejaculation,  always  occurring  in 
coitus  before  the  orgasm  in  the  female  has  reached  the  degree  needed  for  the  i)ro- 
d notion  of  these  reflex  movements. 

The  two  forms  of  impotence  hitherto  described,  which,  al- 
though they  run  into  each  other,  we  have  distinguished  as  psy- 
chical impotence  and  irritable  weakness,  have  this  character  in 
common,  that  erections,  and  even  ejaculations,  occur  from  time 
to  time,  although  these  are  not  produced  when  most  desired, 
which  may  be  insufficient  for  the  purpose,  or  end  too  hastil}^  in 
seminal  discharge. 

The  case  is  quite  different  with  the  category  of  patients  of 
which  we  are  now  about  to  speak  :  erections  are  absent,  not 
merely  temporarily,  hut  permanently,  and  under  all  circum- 
stances. At  the  most,  some  signs  of  erection  may  occur  under 
the  influence  of  very  special  causes,  but  sexual  intercourse  is 
wholly  impossible. 

This  permanent  form  of  impotence  is  the  expression  of  a 
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functional  weakness  of  the  genital  organs  and  of  the  nervous 
apparatus  connected  with  them  ;  it  has  been  not  inaptly  termed 
the  'paralyUcform  of  impotence. 

It  is  relatively  not  very  common,  is  generally  acquired,  not 
congenital,  and  has  been  usually  preceded  by  one  of  the  varie- 
ties already  described.  Sexual  excess  here  also  plays  the  same 
part  as  a  cause,  and  to  an  overwhelming  extent  masturbation  ; 
the  latter  probably  for  this  special  reason  that  it  is  quite  possi- 
ble, and  is  frequently  practised  when  erection  is  only  partial  or 
null,  and  therefore,  lolien  impotence  already  exists. 

When  erection  continues  to  be  impossible  for  some  time,  the 
ps3^chical  relations  of  the  sexual  instinct  are  often  materially 
diminished,  or  altered  in  various  —  often  very  peculiar  —  ways. 
Things  which  would  have  produced  notable  excitement  in  a  pa- 
tient before  his  illness,  now  have  hardly  any  effect  upon  him. 
Some  of  these  individuals  are  quite  nnable  to  arouse  any  sexual 
excitement  whatever,  while  others  (and  they  are  b}^  far  the 
greater  number)  need  the  most  extraordinary  things,  often  un- 
intelligible to  healthy  men,  to  excite  momentarily  the  feeble 
sparks  of  passion.  These  last  are  often  psychological  enigmas, 
and  supply  most  of  the  examples  of  the  manifold  loathsome 
forms  of  sexual  abuse ;  many  of  them  may  safely  be  looked 
npon  as  of  unsound  mind. 

The  genital  organs  are  found,  even  by  the  closest  examination, 
hardly  to  depart  in  the  least  from  their  normal  state,  except 
perhaps  that  they  may  have  a  withered  and  a  kind  of  senile 
appearance.  In  some  patients  atrophy  of  the  testes  may  be  dis- 
covered ;  they  are  then  small,  soft,  and  flaccid,  have  lost,  wholly 
or  partly,  their  peculiar  tenderness  under  pressure,  and  are  rela- 
tively or  absolutely  insensible  under  the  galvanic  current.  Re- 
laxation and  smoothness  of  the  scrotum,  which  is  ver}^  jDendulous, 
is  mentioned  as  a  very  characteristic  symptom.  The  sensibility 
of  the  skin  of  the  scrotum,  as  well  as  that  covering  certain  por- 
tions of  the  penis,  under  the  galvanic  stimulus,  is  also  sometimes 
materially  diminished.' 

•  In  order  to  jutlf^e  of  these  states,  it  is,  however,  necessary  to  be  aware  that  the 
galvanic  excitability  of  different  parts  of  the  skin  of  the  genital  organs  varies  notably  in 
the  state  of  health.    Accordiug  to  Benedict  (loc.  cit.  p.  447)  the  right  spermatic  cord 
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The  congenital  variety  of  this  paralytic  impotence  is  much 
rarer  than  that  which  has  been  acquired.  A  few  cases  have  been 
observed  in  which  well-built  men,  of  good  health  in  every  other 
respect,  and  with  naturally  formed  and  apparently  sound  genital 
organs,  are  absolutely  without  any  sexual  desire,  or  have  it  so 
slightly  that  only  feeble  traces  of  erection  occur,  and  sexual 
intercourse  is,  therefore,  completely  impossible.  Such  cases,  as 
we  have  said,  are  very  rare,  so  that  even  medical  men  of  experi- 
ence may  not  have  seen  one  in  their  whole  lives,  yet  they  are  met 
with  every  now  and  then.  At  present  we  are  far  from  being  able 
to  explain  this  condition ;  it  need  hardly  be  remarked  that  we 
are  not  to  confuse  it  with  the  congenital  atrophy  of  the  sexual 
organs  (and  i^articularly  of  the  testes)  described  above. 

C.1CAL        ^'-Ij^rognosis  and  Treatment. 

Our  prognosis  in  impotence,  and  tlie  means  by  which  we  are 
to  oppose  it,  vary  extremely  according  to  its  various  forms  ;  for, 
as  we  have  seen  above,  the  ways  in  which  this  affection  may  be 
produced  are  very  numerous. 

Where  the  local  anomalies  of  the  genital  organs  we  have 
described  above  are  in  fault,  the  prognosis  will  entirel}^  depend 
ux:)on  their  nature,  and  the  possibility  of  their  successful  treat- 
ment. A  few  of  them  are  very  satisfactor}%  as  the  primary  affec- 
tion can  be  entirely  removed  ;  we  need  here  only  mention  those 
cases  of  voluminous  hernia  or  hydrocele,  which  as  they  develop 
take  uj)  the  skin  of  the  penis  into  their  own  coverings,  and  con- 
ceal the  corpora  cavernosa.  Such  few  tumors  of  the  penis  as  are 
happily  non-malignant  have  also  a  very  favorable  prognosis, 
when  their  size  and  position  enable  them  to  be  extirpated.  We 
may  remark  under  this  head  that  even  where  the  whole  glans  has 
to  be  removed,  complete  sexual  intercourse  b}^  no  means  becomes 
always  impossible  ;  although  the  glans  is  the  principal  peii- 
pheric  organ  for  producing  the  reflex  act  of  ejaculation,  a  whole 


and  the  right  half  of  the  penis  are  less  sensitive  than  the  left  side  ;  the  tipper  surface 
of  the  penis  is  more  sensitive  than  the  under,  and  sensibility  diminishes  gradually,  but 
notably,  from  the  apex  of  the  glans  to  the  root  of  the  organ. 
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series  of  records  of  operations  prove  that  this  may  be  excit<'(l 
from  other  parts  of  the  penis. 

Less  favorable  results  have,  on  the  whole,  been  obtained  in 
the  case  of  those  distortions  of  tlie  penis  wliich  indui-ations  of 
the  corpora  cavernosa  produce  during  erection.  In  most  cases 
treatment  is  very  fruitless,  owing  to  reproduction  of  the  cicatri- 
cial tissue ;  and  good  results  have  only  been  occasionally  ob- 
tained in  recent  cases.  In  the  distortions  due  to  partial  ossifica- 
tion of  the  penis,  the  chances  of  treatment  may  be  better,  inas- 
much as  these  can  be  sometimes  completely  extirpated.  A  series 
of  cases  cured  in  this  way  have  been  published  by  Velpeau.^ 

The  prognosis  and  treatment  of  impotence  occurring  as  a' con- 
sequence of  certain  acute  and  chronic  diseases  are  the  same  as 
those  of  the  primary  disorder. 

The  course  of  the  variety  which  has  been  described  psychi- 
cal impotence  is  usually  far  more  favorable  than  many  writers 
on  the  subject,  and  almost  all  patients  affected  by  it,  suppose. 
When  recently  married  men,  who  have  not  been  previously  ad- 
dicted to  sexual  excess,  nor  suffered  from  morbid  pollutions,  are 
unable  to  have  the  erections  necessary  for  coitus  simply  as  a 
result  of  anxiety  or  over-agitation,  the  medical  attendant  will 
usually  not  be  consulted,  but  will  first  learn  the  difficulty  that 
occurred  long  after  it  has  disappeared  under  the  influence  of 
habit. 

Psychical  impotence  is  usually  more  obstinate  when  it  occurs 
in  men  who  have  previously  been  masturbators,  as  is  frequently 
the  case.  Until  this  vice  has  been  completely  eradicated,  and  the 
patient  has  even  acquired  a  thorough  detestation  of  it — and  this, 
as  we  have  seen,  is  not  always  to  be  completely  attained  by 
marriage  —  a  positive  cure  is  hardly  to  be  expected.  And  even 
when  this  has  long  since  been  done,  there  are  very  great  difficul- 
ties in  the  physician's  way  in  the  usually  hypochondriacal  charac- 
ter of  such  patients  and  in  their  complete  want  of  energy  and 
courage;  and  these  difficulties  increase  with  each  fresh  failure. 
The  moral  treatment  of  these  cases  is  of  particular  importance, 
and  for  this  purpose  the  individual  peculiarities  of  each  patient 


'  Nouv.  6\(im.  de  m6d.  operat.  Paris,  1839.  Vol.  IV. 
VOL.  VIII.— 57 
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must  be  taken  into  account.  As  a  general  rule,  we  have  to 
endeavor  to  rid  them  of  the  despairing  idea  which  is  often  im- 
pressed on  their  minds  that  nothing  can  be  done  to  relieve  them  ; 
they  should  be  as  far  as  possible  encouraged,  each  according  to 
Ills  own  character,  although  it  is  not  to  be  forgotten  that  they 
should  usually  be  warned  tliat  several  failures  in  the  next  at- 
tempts at  coitus  are  possible  and  even  probable,  so  as  to  lessen 
the  injurious  after-effect  of  these  failures  as  much  as  possible. 
They  are  to  be  particularly  cautioned  against  practising  any 
unnatural  attitudes  or  manoeuvres,  with  the  object  of  producing 
an  erection  ;  these  almost  always  have  an  opposite  effect.  We 
have  seen  above  that  erections  are  very  easily  prevented  by  too 
earnest  a  desire  for  them ;  on  the  contrary,  many  authors  recom- 
mend the  absolute  prohibition  of  coitus  as  the  surest  way  to 
render  it  possible,  and  in  many  cases  this  is  very  successful.  By 
this  artifice  many  patients  acquire  the  necessary  freedom  from 
anxiety,  they  have  intercourse  in  the  ordinary  manner,  and  their 
supposed  infraction  of  the  rules  laid  down  for  them  is  rewarded 
by  complete  recovery. 

Where  the  constitution  of  the  patient  requires  it,  the  use  of 
certain  remedial  measures  may  be  added  to  the  moral  treatment. 
Tonic  medicines,  change  of  air,  hydropathy,  or  sea-bathing  are 
often  of  great  use.  In  very  timid  persons  (and,  unfortunately, 
even  energetic  men  are  only  too  liable  to  fall  into  such  a  condi- 
tion) medicines  often  have  an  effect,  simply  from  the  conscious- 
ness that  something  definite  is  being  done  for  them  ;  and  the 
l^atients  feel  that  this  is  a  material  assistance  to  their  failing  con- 
fidence. 

Moral  treatment  will  often  do  an  extraordinary  amount  of 
good  to  those  persons  in  whom  impotence  takes  the  form  of 
"irritable  weakness,"  which  is  for  the  most  part  due  to  the  same 
causes  as  the  variety  just  described  (viz.:  sexual  abuse  and  mas- 
turbation), and  has  the  same  effect  upon  the  character  and  en- 
ergy. When  it  is  thought  this  abnormal  state  can  be  traced  to 
local  irritation  of  the  genital  organs,  this  latter  is  to  be  treated 
in  the  manner  described  in  the  chapter  on  Spermatorrhoea.  We 
will  mention  once  more  irritation  of  the  urethra,  particularly 
its  prostatic  x^ortion ;  when  this  exists  the  local  application  of 
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astringents,  or  the  systematic  use  of  bougies,  is  Bometimos  as 
successful  in  the  treatment  of  impotence  as  in  that  of  sijerma- 
torrhcoa. 

The  prognosis  is  most  gloomy  in  the  paralytic^^  varieties  of 
impotence. 

The  congenital  cases,  happily  extremely  rare,  scarcely  afford 
any  point  at  which  they  may  be  attacked  by  treatment.  The 
most  important  advice  which  can  be  given  on  this  subject  to 
medical  men  who  have  had  little  experience  of  it  is  not  to  allow 
themselves  to  be  induced  to  give  too  favorable  an  opinion  by  the 
appearance  of  the  patient,  which  is  often  very  robust,  and  by  the 
seemingly  complete  integrity  of  the  genital  organs.  This  form 
of  impotence  is  the  only  one  in  which  we  do  not  think  a  trial  of 
the  so-called  aphrodisiacs  objectionable  ;  these  include,  as  is  well 
known,  cantharides  (in  the  form  of  tincture),  phosphorus,  nux 
vomica,  and  sometimes  ergot.  Nothing  certain  is  known  of  these 
last  two  remedies  in  this  respect ;  as  to  cantharides,  it  is  well 
known  to  cause  an  increased  flow  of  blood  (which  may  even  go 
on  to  severe  inflammation)  to  the  genito-urinary  organs,  and  so 
to  produce  erection.' 

It  is  precisely  this  irritating  action  of  the  drug  (the  individual 
tolerance  of  which  varies  extremely)  that,  in  our  opinion,  abso- 
lutely forbids  its  use  in  the  acquired  form  of  "  paralytic"  impo- 
tence. In  an  affection  which  is  almost  always  due  to  ver-excite- 
ment  of  the  genital  organs,  every  kind  of  artificial  irritation 
should  be  avoided  ;  any  apparent  improvement  would  soon  dis- 
appear, and  be  followed  by  an  increased  weakness. 

On  the  contrary,  after  such  patients  have  abandoned  their 
vicious  practices,  they  should,  at  first,  be  enjoined  abstinence 
from  every  occasion  of  sexual  excitement.  A  period  of  repose 
must,  above  all  things,  be  insured  for  the  weakened  constitution 
and  relaxed  genital  organs,  during  which  an  attempt  should  be 
made  to  restore  the  general  health  and  the  tone  of  the  sexual 
organs  by  the  use  of  tonic  remedies  (bark,  iron,  etc.),  baths,  and 
general  and  local  hydropathy,  adapted  to  the  peculiarities  of 


'  The  often-asserted  action  of  phosphorus  upon  the  genital  organs  is  explained  i 
similar  manner. 
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each.  case.  We  do  not  here  go  into  any  detailed  account  of  the 
mode  of  treatment  which  we  have  but  now  been  considering 
under  the  head  of  psychical  impotence,  especially  as  everything 
of  importance  has  been  fully  dwelt  on  under  the  Treatment  of 
Spermatorrhoea. 

To  conclude,  we  may  refer  again  to  the  treatment  by  gal- 
vanism, introduced  into  Germany  by  Schulz  and  Benedict,  the 
special  rules  for  which  are  the  same  as  those  laid  down  for  sper- 
matorrhoea. 


STERILITY  IN  THE  MALE. 


Aspermatism.  Azoospermism. 

Lapeyronie,  M6m.  de  racadfira.  de  cliir.  Noiiv.  ed.  Paris,  1819.  Vol,  I.  p.  316. — 
Gosselin,  Arch.  gen.  de  m6d.  A6ut.  Sept.  1847. — The  same,  Gaz.  m6d.  de  Paris. 
1850.  No.  42. — The  same,  Gaz.  des  h6p.  1853.  III.  Compare  also  Canatatfs 
Jahresb.  1853.  Vol.  IV. — Demarquay,  Mem.  de  la  aoc.  de  chir.  de  Paris.  T.  II. 
p.  ^2^.— Roger,  Thfese.  Paris,  l%bl .—Hirtz,  Gaz.  de  Strasbourg.  1861.  No.  5.— 
Hiquet,  Allg.  med.  Centralztg.  22.  Jan.  1862. — Tlie  same.  Bull.  g6n.  de  thgr.  15. 
Sept.  lS62.—Schmitt,  Wiirzburg.  med.  Ztsch.  Vol.  III.  1863.  p.  dQl.—Schulz, 
Wiener  med.  Wochensch.  1862.  Nos.  49  and  50. — Dem^aux,  Gaz.  des  hop. 

1862.  No.  21. — Goamao,  Dumenez  (pupils  of  Demarquay),  Gaz.  mgd.  de  Paris. 

1863.  Nos.  12  and  14. — Amussat,  Gaz.  des  hop.  1866. — Liegeois,  Annal.  de  der- 
matol.  1809.  No.  5.—T/ie  same,  Med.  Times  and  Gaz.  Oct.,  Nov.,  1869.  pp. 
381,  511,  541.— FircWs  Jahresber.  1869.  Vol  II.  p.  l^^.—Kocher,  Krankh. 
des  Hodens,  in  Pitha  and  Billroth's  Handb.  Vol.  HI.  1875. 

An  accurate  knowledge  of  male  sterility  is  an  acquisition  of 
recent  date.  Formerly,  the  reason  why  no  children  were  born  of 
a  marriage  was,  almost  as  a  matter  of  course,  ascribed  to  the 
wife ;  but  later  investigations  have  taught  us  that,  even  in  other- 
wise healihy  men,  of  apparently  good  sexual  development,  and 
without  any  diminution  of  the  power  of  copulation,  the  poioer 
of  procreation  may  he  temporarily  or  permanently  lost.  Sterility 
in  the  male  must  often  have  been  overlooked,  because  formerly 
no  distinction  was  made  between  the  power  of  having  connection 
and  that  of  begetting  children,  while,  as  we  have  sufficiently 
shown  above  (in  the  introduction  to  Impotence),  the  absence  of 
the  one  does  not  necessarily  entail  complete  loss  of  the  other. 

To  be  precise,  we  include  under  the  term  sterility,  those  cases 
in  which  no  semen,  or,  at  leasts  no  fertile  semen,  is  produced, 
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or  in  which,  although  the  secretion  is  formed,  it  cannot  he  ejacu- 
lated, at  any  rate  in  its  normal  composition. 

According  as  the  one  or  other  of  these  conditions  exists,  ster- 
ility has  been  divided  into  two  forms,  and  this  is  fully  justified 
by  practice — viz. :  the  so-called  Aspermatism  or  Aspermism,  and 
Azodspermism.  The  former  term  is  applied  to  those  cases  in 
which  coitus  talces  place  naturally,  hut  no  seminal  ejaculation 
occurs.  ''''Azodspermism,'^''  on  the  other  hand,  is  employed  when 
the  faculties  of  coition  and  ejaculation  are  presented,  hut  the 
semen  contains  no  spermatozoa,  and  is,  therefore,  not  fertile. 

ST-RIDING 

Aspermatism. 

:        ,  ;;:ty 

The  name  aspermatism  (absence  of  semen)  expresses  strictly, 
according  to  the  definition  given  above,  something  more  than  is 
generally  understood  by  it. 

It  is  not  usually  supposed  to  include  a  variety  of  conditions 
in  which  no  semen  is  formed  (as  certain  malformations  or  injuries 
of  the  genital  organs,  especially  absence  or  malposition  of  the 
testes),  its  most  important  distinguishing  mark  being  found  in 
this,  that  the  semen  is  more  or  less  completely  formed,  and  only 
its  evacuation  during  sexual  intercourse  is  hindered. 

Until  quite  recently  aspermatism  has  been  reckoned  among 
medical  curiosities,  and  this  is  still  true  of  some  forms  of  it ;  but 
others  are  much  more  common  than  used  to  be  supposed,  and 
need,  therefore,  very  great  attention  on  the  part  of  the  prac- 
titioner. 

The  various  conditions  which  lead  to  aspermatism,  and  the 
different  forms  thus  produced,  may  be  arranged,  as  Schulz  first 
showed,  in  two  groups.  In  the  former  those  cases  are  to  be  in- 
cluded in  which  the  power  of  ejaculation  has  been  always  (con- 
genitally)  absent,  or  has  been  completely  lost  for  some  time  with- 
out ever  returning  during  the  -period— per ma7ient  or  ahsolute 
aspermatism.  The  second  group  contains  those  where  coitus 
only  occasionally  and  under  certain  circumstances  does  not  end 
with  an  ejaculation,  which  at  other  times  occurs  normiiUy— tem- 
porary or  relative  aspermatism. 

From  the  point  of  view  of  their  causation,  the  separation  of 
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these  two  groups  may  also  be  justified,  inasmuoh  as  absolute 
aspernuitism  can  be  almost  exclusively  traced  to  local  changes, 
demonstrable  clinically  and  anatomically,  while  the  temporaiy 
form  is  connected  with  transitory  disturbances,  affecting  for  the 
most  part  the  nerve-centres. 

Absolute  {or  permanent)  aspermatism  generally  occurs  wheTi 
certain  alterations  in  the  seminal  passages  prevent  the  passage  of 
the  combined  secretions  of  the  genital  glands  into  the  urethra ; 
or,  if  it  arrives  there,  hinder  their  escape  from  the  orifice  of  the 
glans. 

The  obstacle  is  usually  situated  in  the  neighborhood  of  the 
common  orifice  of  the  genital  gland- ducts  —  more  rarely  it  is 
between  that  point  and  the  apex  of  the  glans.  If  the  obstacle 
lies  in  the  genital  passages  behind  the  caput  gallinaginis,  in  the 
vasa  deferentia  or  epididymis,  only  certain  constituents  of  the 
semen  (the  testicular  secretion)  will  be  thus  excluded,  and  tlie 
result  will  be  rather  "  azoospermism,"  for  the  sexual  act  will  no 
doubt  still  end  in  the  ejaculation  of  a  secretion,  often  not  incon- 
siderable in  quantity  and  resembling  true  semen. 

According  to  the  particular  situation  of  the  obstacle,  difi'erent 
cases  are  possible  which  will  be  of  importance  in  diagnosis. 
Either  no  semen  whatever  may  enter  the  urethra,  because  its  pas- 
sage is  barred  by  changes  in  the  substance  of  the  prostate,  or  in 
the  ejaculatory  ducts  embedded  in  it,  or  the  semen  escapes  from 
the  ejaculatory  ducts,  but  remains  in  the  urethra  because  the 
passage  is  blocked,  and  is  then  diverted  into  the  bladder,  so  that 
spermatozoa  are  afterward  found  in  the  urine.  It  is  therefore  im- 
portant in  all  cases  of  aspermatism,  or  where  it  is  suspected,  to 
make  a  microscopical  examination  of  the  urine  at  suitable  times. 
For  the  details  of  this  examination  we  must  refer  the  reader  to 
what  we  said  on  the  subject  of  urine  containing  semen,  under  the 
head  of  Spermatorrhoea.  A  third  case,  possible,  but  very  rare,  is 
that  the  obstacle  lies  somewhat  farther  forward  in  the  urethra 
than  the  caput  gallinaginis,  or  is  even  in  the  neighborhood  of  the 
external  orifice,  so  that  in  coitus  the  semen  passes  into  the  ure- 
thra and  as  far  as  the  orifice,  but  cannot  be  evacuated. 

Let  us  now  endeavor  to  study  the  special  causes  which  ordi- 
narily produce  these  obstacles  and  so  bring  about  aspermatism. 
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The  various  inflammatory  processes  connected  with  gonorrhoia, 
and  their  consequences,  must  be  mentioned  first  here  as  being 
decidedly  the  most  frequent.  They  are  the  usual  causes  of  stric- 
tures of  the  urethra,  which  produce  the  various  forms  of  asper- 
matism,  according  to  their  different  seats,  in  the  way  we  have 
already  described.  Those  strictures  which  are  at  some  distance 
from  the  prostatic  portion  of  the  canal,  between  it  and  the  glans, 
if  they  ever  cause  any  difficulty  at  all,  which  seems  to  be  very 
rare,  lead  to  that  form  of  aspermatism  which  is  a  retention  of 
semen  in  the  strict  sense  of  the  words,  i,  e.,  to  its  arrest  in  the 
urethra  behind  the  narrowed  part. 

It  is  difBcult  to  understand  how  an  opening,  which,  although  narrowed,  is  quite 
permeable  to  the  urine,  should  not  allow  the  semen  to  pass;  but  there  are  other 
points  to  be  considered  which  would  make  this  seem  possible.  In  the  first  place,  it 
is  at  any  rate  conceivable  that  in  these  rare  cases  the  strictured  part  may  be  com- 
pletely yielding  and  permeable  when  the  organ  is  flaccid,  and  yet  during  erection 
Its  condition  may  be  so  changed,  owing  to  some  unfavorable  disposition  of  the  exu- 
dation-matter, that  it  would  less  readily  allow  of  any  passage.  Moreover,  semen  is 
of  considerably  greater  consistence  than  urine,  and  the  force  of  ejaculation  is 
decidedly  less  than  that  employed  in  the  expulsion  of  the  urine. 

So  much  being  premised,  the  following  case  (a  very  remarkable  one,  I  think), 
which  I  had  the  opportunity  of  observing  in  1873,  becomes  intelligible.  I  was  con- 
sulted by  an  engineer,  thirty-five  years  of  age,  who  had  been  married  for  five  years 
without  childi'eri,  and  who  ascribed  the  unfruitfulness  of  his  marriage  not  to  his 
wife,  but  to  himself.  According  to  his  own  account  he  had  formerly  had  several 
attacks  of  gonorrhosa  which  had  been  very  carelessly  treated  ;  moreover,  up  to  the 
time  of  his  marriage,  and  even  afterward,  he  occasionally  masturbated.  For  some 
weeks  after  his  marriage  he  was  impotent  (psychical  impotence),  but  was  afterward 
able  to  have  connection  in  a  perfectly  normal  manner,  ending  as  usual  with  the 
ordinary  specific  sensation  and  with  the  production  of  ejaculatory  movements,  but 
no  trace  of  semen  escaped  from  the  urethra ;  a  short  time  afterward,  however,  as 
the  organ  became  relaxed,  there  flowed  from  the  urethra  a  viscous  fluid,  which  I 
once  had  tlie  opportunity  of  examining,  and  found  to  contain  many  spermatozoids. 

An  exploration  of  the  urethra  showed  that  there  was  a  very  tight  stricture  situ- 
ated exactly  under  the  pubic  symphysis,  which  admitted  a  No.  3  bougie.  The 
patient  unfortunately,  after  I  had  seen  him  several  times,  withdrew  himself  fron\ 
further  observation  (I  know  not  why),  and  from  the  cure  which  would  very  prob- 
ably have  followed  the  systematic  use  of  bougies. 

I  have  met  with  one  other  case  in  medical  literature,  related  by  Lapeyronie  (loc. 
cit.),  wliich  closely  resembles  my  own.  A  man,  who  likewise  had  no  particular 
difficulty  in  micturition,  and  was  able  to  have  sexual  intercourse  as  usual,  found 
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that  the  reflex  cjacwlatory  movements,  which  wore  normally  produced,  did  not 
end  ill  evacuation  of  seminal  Jiuid,  which  only  escaped  from  the  urethra  when  the 
2>enis  heyan  to  relax  ;  the  amount  icaa  the  same  as  used  previously  to  he  lost.  Here,  on 
dissection,  a  deposit  of  cicatricial  tissue  in  a  particularly  unfavorable  position  was 
found  to  be  the  cause. 

Such  cases  are  closely  related  to  those  others  in  which  a  very  tight  phimosis  has 
produced  aspermatism.  A  very  striking  example  of  this  is  afforded  by  a  case  of 
Amussat's  (loc.  cit.),  in  wliich  aspermatism  which  had  lasted  live  years  was  cured 
by  an  operation  for  phimosis. 

Aspermatism  is  much  more  frequently  caused  by  strictures  in 
the  neigJiborhood  of  the  orifice  of  the  ejaculatory  ducts  than  by 
those  we  have  so  far  spoken  of  ;  in  this  case  the  semen  generally 
flows  back  into  the  bladder,  and  is  only  evacuated  mixed  with 
the  urine  which  is  next  passed. 

These  cases  do  not  appear  to  be  very  rare,  and  scarcely  call  for  any  further  de- 
scriptiou  here.  We  will  only  briefly  mention  a  case  related  by  Plirtz,'  wliich  is 
rcmaikal)le  for  a  kind  of  spontaneous  cure  which  took  place,  and  which  has  often 
been  quoted.  A  man,  who  otherwise  had  connection  normally,  but  could  never 
ejaculate  and  afterward  always  passed  cloudy  urine  containing  semen,  felt  on  one 
occasion  during  coitus  a  very  violent  pain,  but  which  was  this  time  folloiced  ly 
seminal  evacuation.  At  the  same  time  a  severe  hemorrhage  occurred  and  the  steril- 
ity ceased,  as  was  afterwards  proved  by  his  wife  being  delivered  of  a  child.  In 
this  case  some  obstacle  due  to  a  previous  gonorrhoea  was  suddenly  removed,  under 
circumstances  of  which  we  know  nothing  more. 

In  a  third  form  of  aspermatism,  which  is  also  most  frequently 
a  result  of  gonorrhoeal  inflammation,  no  semen  at  all  may  enter 
the  urethra  from  the  seminal  passages.  Here  there  is  either  con- 
traction, obstruction,  or  complete  occlusion  of  the  ejaculatory 
ducts,  or  various  changes  in  surrounding  parts.  In  this  last 
respect  the  prostate  demands  especial  consideration  ;  under  the 
influence  of  chronic  gonorrhoea  it  may  undergo  secondary  con- 
traction, or  abscesses  may  form  in  it,  which  either  directly  nar- 
row or  occlude  the  ejaculatory  canals  by  the  formation  of  cica- 
tricial tissue,  or  masses  formed  by  the  gradual  thickening  and 
calcification  of  the  pus  may,  if  so  placed,  close  the  ejaculatory 
ducts  by  pressure  from  without. 

'  Ilirtz's  other  cases,  which  he  describes  under  the  somewhat  singular  title  of  "pri- 
mary sterility,"  belong,  we  may  remark  in  passing,  not  to  aspermatism,  but  to  azoo- 
Bpermism. 
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As  we  are  here  recording  all  the  other  affections  of  the  pros- 
tate which  ever  produce  aspermatism,  we  may  mention  first 
that  prostatic  calcitU,  which  are  not  so  very  rare,  may,  if  of  a 
certain  size  and  position,  close  or  deviate  the  ejaculatory  canals. 
New  formations  in  this  organ  can  hardly  have  any  relation  to 
aspermatism  ;  seeing  that  benignant  tumors  are  exceedingly  un- 
common, and  malignant  ones  run  so  rapid  a  course,  and  are 
attended  by  so  many  other  painful  symptoms,  that  any  question 
as  to  the  existence  of  aspermatism  falls  completely  into  the  back- 
ground. 

On  the  other  hand,  there  have  been  cases  in  which  apparently 
congenital  atrophy  of  the  prostate  (accompanied,  indeed,  by 
that  of  the  seminal  vesicles)  has  been  a  mechanical  cause  of 
aspermatism.  Schmitt  has  published  a  case  of  the  kind  in  his 
very  instructive  account  of  the  subject. 

Traumatic  or  intentional  wounds  in  the  perineal  region  may 
have  the  same  result  as  gonorrhoea.  Our  literature  contains  a 
tolerable  number  of  cases,  in  which  abscesses  of  that  part  have 
followed  contusions,  and  have  left  behind  permanent  asperma- 
tism (Demeaux,  Demarquay,  Kocher).  In  such  instances  there 
have  either  been  cicatricial  strictures  in  the  prostatic  portion  of 
the  urethra,  or  without  any  narrowing  of  the  urethra,  there  is 
some  deviation  of  the  ejaculatory  canals  and  their  orifices,  so 
as  to  direct  the  semen  into  the  bladder  instead  of  taking  its 
usual  course. 

The  following  case  of  Demeaux's  will  serve  as  an  instance  of  this  last  form  :  a 
healthy  man,  twenty-three  years  of  age,  had,  as  the  result  of  a  fall,  a  violent  inflam- 
mation of  the  perineum  with  formation  of  an  abscess,  which  healed  after  being 
opened.  Some  months  later  the  patient  remarked  that  coitus  (which  was  in  other 
respects  quite  normal)  was  not  followed  by  any  evacuation  of  semen.  On  examina- 
tion with  the  catheter  no  stricture  could  be  discovered,  but  the  urine  passed  after 
connection  contained  many  spermatozoids.  On  examination  by  the  rectum,  the 
perineum  was  found  to  be  diminished  in  size,  and  the  prostate  drawn  down  low-er 
than  usual,  from  which  Demeaux  concluded  (apparently  with  reason)  that  some 
disi>lacement  of  the  seminal  passages  had  occurred  in  consequence  of  the  injury. 

Certain  intentional  injuries  by  operation  (of  which  lithotomy 
is  the  most  important)  may  have  precisely  the  same  bad  results 
as  accidental  injuries  of  the  perineum. 
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There  are  some  cases  of  aspermatism  wliicli  hold  an  inter- 
mediate position  between  the  so-called  absolute  and  temporary 
varieties  of  the  affection  ;  Scliulz  was  the  first  to  lay  due  stress 
upon  them. 

They  seem  to  be  always  congenital :  the 'persons  affected  never 
lime  during  their  whole  lives  an  ejaculation  when  awake,  al- 
though sexual  desire  is  normal,  erection  is  sufficient  in  degree 
and  duration,  and  the  mechanical  part  of  coitus  can  he  com- 
pletely performed.  It  seems  the  more  remarkable  to  these  pa- 
tients that  sexual  intercourse  never  ends  with  an  ejaculation, 
because  in  sleep  they  not  unusually  have  seminal  losses  of  nor- 
mal quantity  and  character  with  the  ordinary  specific  sensa- 
tions. 

The  main  distinction,  therefore,  between  such  cases  and  those 
previously  described  is  this,  that  in  the  former  actual  semen 
passes  into  the  urethra,  or,  at  any  rate  (when  the  ejaculatory 
ducts  ajre  closed),  the  movements  of  ejaculation  are  produced 
with  normal  sensations,  while  in  those  we  are  now  speaking  of 
the  whole  of  the  final  period  of  the  sexual  act  is  completely 
absent.  The  penis  is  withdrawn  from  the  female  genitals  after 
long-continued  but  useless  friction,'  either  in  a  state  of  erection 
or  flaccid,  but  without  any  discharge,  and  without  any  voluptu- 
ous sensation. 

A  further  distinguishing  mark  is  to  be  found  in  the  absence 
of  all  post-mortem  appearances.  In  all  cases  hitherto  recorded 
organic  changes  in  the  genital  organs  could  be  completely  ex- 
cluded ;  they  were  always  found  to  be  completely  intact,  and 
especially  without  any  obstacle  to  the  passage  of  semen. 

It  is  not  possible  at  present  to  give  an  explanation  of  this 
form  of  aspermatism,  which  appears  to  be  very  rare.  Scliulz 
thinks  that  there  must  be  an  absence  of  excitability  in  the  reflex 
ejaculatory  centre ;  but  such  a  supposition  does  not  seem  to 
advance  us  at  all  until  we  are  better  informed  as  to  the  seat  and 
relations  of  that  centre.  As  yet  we  are  even  unable  to  come  to  a 
definite  conclusion  whether  the  centre  for  ejaculation  is  the  same 


'  Cases  are  on  record  where  men  have  been  able  to  continue  the  mechanical  act  of 
coitus  for  an  hour  and  more  without  ejaculation  being  produced. 
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as  that  for  erection.'  Moreover,  in  such  cases  it  may  also  be 
asked  whether,  instead  of  some  disorder  of  the  reflex  centre, 
there  may  not  rather  be  a  disturbance  of  the  reception  or  propa- 
gation of  the  stimulus  normally  produced  by  friction  of  the  glans 
and  other  parts  of  the  penis. 

The  cases  described  as  temporary  or  relatwe  aspermatism, 
rare  in  comparison  with  the  so-called  organic  form  of  the  same 
condition,  have  much  in  common  with  the  variety  just  described: 
there  is,  in  the  first  place,  absence  of  any  cause  which  can  be 
anatomically  shown  to  exist,  and  also  the  impossibility  of  pro- 
ducing the  ejaculatory  movements,  although  coitus  can  be  prac- 
tised as  usual,  and  nocturnal  pollutions  are  not  uncommon.  The 
principal  distinctive  mark  is  that  these  persons  are  not  always 
unable  to  produce  an  ejaculation^  hut  only  sometimes  and  under 
certain  circumstances.  There  are  great  individual  variations  in 
this  respect.  Many  patients  only  experience  it  with  regard  to 
certain  women — not  a  few  with  regard  to  their  wives — while  coi- 
tus with  other  women  is  not  merely  possible,  but  ends  with  ordi- 
nary ejaculation,  which  sometimes  occurs  more  speedily  than 
usual.  In  other  cases  the  difference  is  found  to  depend  less 
npon  the  person  with  whom  intercourse  is  had  than  upon  par- 
ticular situations  and  conditions  of  mind  of  the  patient. 

Any  one  who  is  familiar  with  the  essential  phenomena  of 
impotence  will  see  at  once  that  there  is  a  very  interesting  con- 
nection, going  almost  as  far  as  identity,  between  this  form  of 
aspermatism  and  psychical  impotence.*  A  very  valuable  basis 
for  the  physiological  explanation  of  tliis  might  be  obtained  if  we 
could  be  certain  that  there  is  but  one  centre  for  erection  and  ejac- 
ulation. The  special  causes  and  occasions  of  temporary  asperma- 

'  We  are  quite  aware  that  physiology  at  the  present  day  and  certain  clinical  facts 
are  rather  in  favor  of  this  supposition  than  opposed  to  it.  For  the  rest,  it  may  be  ob- 
jected that,  if  the  centres  are  supposed  to  be  identical,  the  absence  of  ejaculation 
should  not  stand  alone,  but  should  always  be  accompanied  by  the  loss  of  power  of  erec- 
tion. Schulz,  who  endeavors  to  prove  that  the  two  centres  are  identical,  sees  this  diffi- 
culty, and  strives  to  escape  from  it  by  assuming  that  erection  occurs  under  a  less  degree 
of  excitement  of  the  centre,  to  the  highest  degree  of  which  ejaculation  corresponds,  and 
that  these  patients  are  not  able  to  produce  this. 

Oueterbock,  who  deserves  the  greatest  credit  for  his  account  of  this  state,  in  Oan* 
statt's  Jahresbericht,  terms  it,  not  inaptly,  psychical  aspermatism. 
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tism,  and  particularly  tlie  causes  of  each  attack,  are  almost  en- 
tirely the  same  as  those  of  psychical  impotence.  We  have  to 
deal  with  individuals  with  liereditary  neurotic  taint,  who  have 
formerly  been  masturbators,  or  have  very  greatly  exceeded  in 
venery,  in  whom  the  fear  of  failure  in  coitus  (very  materially 
increased  by  a  single  fiasco),  shame,  and  want  of  confidence  in 
their  own  powers,  give  the  last  impulse  to  the  disorder.  Why 
these  conditions  should  result  in  impotence  in  one  patient  and  in 
aspermatism  in  another  is  a  question  which  we  cannot  at  present 
solve.  Those  cases  are  very  interesting  in  which  the  patients 
either  alternately  or  during  successive  periods  present  the  symp- 
toms of  impotence  and  of  aspermatism.' 

It  is  not  at  present  possible  to  explain  the  mechanism  of  tem- 
porary or  psychical  aspermatism.  Schulz  has  examined  the  sub- 
ject very  carefully,  and,  by  the  exclusion  of  other  explanations, 
is  induced  to  assume  that  there  is  a  spasmodic  condition  of  the 
seminal  passages,  particularly  of  the  ducts  and  vesiculse  semi- 
nales ;  but  we  must  consider  the  cogency  of  his  argument  as 
more  apparent  than  real.  At  present  one  would  be  much  more 
disposed  to  look  for  the  solution  of  the  problem  to  quite  another 
quarter,  in  which  a  possible  explanation  is  suggested  by  the  val- 
uable experiments  of  Goltz  on  the  inhibitory  action  of  the  cere- 
brum over  the  centre  for  erection. 


Prognosis  and  Treatment. 

The  prognosis  and  treatment  of  aspermatism  may  be  dis- 
missed in  a  few  words. 

In  organic  aspermatism  they  will  depend  upon  the  form  in 
which  it  occurs,  whether  the  disease  producing  it  is  curable,  and 
the  rules  laid  down  for  the  treatment  of  such  disease  must  be 
followed. 

Where  simple  strictures  are  the  cause,  the  prognosis  will 
often  be  favorable,  because  they  often  yield  to  treatment,  where- 
as the  cases  in  which  it  has  been  produced  by  pressure  of  neigh- 
boring organs,  or  diseases  of  the  walls  of  the  ejaculatory  ducts 


Bchuh  relates  an  instructive  instance  of  this  kind. 
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leading  to  tlieir  occlusion  or  deviation,  offer  only  few  chances  of 
cure. 

It  is  difficult  to  say  "what  was  the  character  of  the  obstacle  which  suddenly  broke 
down  during  coitus  in  Hirtz's  case,  quoted  above.  At  any  rate,  it  is  quite  an  excep- 
tional one. 

Cases  of  complete  congenital  aspermatism  without  any  dis- 
coverable organic  hindrance,  where  ejaculation  has  never  oc- 
curred during  connection,  are  of  absolutely  bad  prognosis  ;  they 
offer  at  present  no  point  available  for  treatment. 

The  so-called  temporary  or  psychical  aspermatism  is  very 
closely  related  to  psychical  impotence  in  its  prognosis  and  treat- 
ment, as  well  as  in  its  causation.  In  the  one  case  as  in  the  other, 
the  llrst  point  is  to  consider  the  general  health,  to  go  thoroughly 
into  the  history  and  mental  characteristics  of  the  individual,  and 
to  base  the  treatment  upon  the  information  thus  acquired ;  the 
details  required  for  carrying  it  out  coincide  entirely  with  those 
laid  down  under  the  head  of  Impotence.  Many  authors  have 
much  to  say  in  favor  of  galvanism.  Scliulz  thinks  that  we  are 
only  justified  in  trying  it  very  cautiously  ;  since  he  cannot  doubt 
the  antispasmodic  action  of  the  constant  current,  and  is  inclined 
(as  we  have  said  above)  to  ascribe  psychical  aspermatism  to  a 
spasmodic  condition  of  the  seminal  passages. 

Azoospermism. 

Since  Gosselin's  study  of  the  subject,  this  form  of  male  steril- 
ity has  been  distinguished  from  aspermatism  ;  and  in  actual 
practice  the  two  states  can  usually  be  diagnosed  with  tolerable 
precision. 

Here,  again,  the  power  of  coition  is  not  materially  altered ; 
ejaculation  is  possible,  hut  the  indimdual  affected  is  sterile, 
because  the  seminal  fluid  contains  no  spermatozoa. 

Speaking  generally,  the  absence  of  these  bodies  may  be  due 
to  two  different  conditions  ;  either  no  seminal  bodies  are  pro- 
duced^ owing  to  some  abnorm,al  state  of  the  testicles,  or  {these 
glands  being  more  or  less  functionally  actim)  the  x>assages 
which  conduct  their  secretion  are  blocked.    Even  this  latter  form 
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is  sharply  distinguished  from  aspermatism  by  the  site  of  the 
obstacle,  since  it  is  due  to  occlusion  of  the  epididymis  or  seminal 
passages  as  far  as  their  entry  into  the  seminal  vesicles,  while 
the  impediments  causing  organic  aspermatism  are  always  to  be 
looked  for  between  the  vesiculifi  seminales  and  the  urethral  ori- 
fice. AVhat  we  said  was  the  case  with  aspermatism  is  equally  true 
here  :  it  has  become  more  and  more  the  custom  among  writers  to 
include  under  the  term  azoospermism  only  those  cases  which  may 
be  traced  to  some  impediment  to  the  passage  of  the  testicular 
secretion,  to  the  almost  complete  exclusion  of  the  series  of  condi- 
tions we  mentioned  first,  in  which  no  spermatozoa  are  formed  at 
all.  Strictly  speaking,  this  — as  every  one  will  see  at  once  —  is 
inconsistent ;  and  all  that  can  be  said  for  it  is  that,  since  absence 
of  the  seminal  elements  is  always  accompanied  by  impotence,  the 
subject  may  as  well  be  treated  of  under  that  head.  In  order  to 
avoid  repetitions,  we  have  here  conformed  to  the  custom,  and 
will  only  very  briefly  dwell  upon  it,  referring  for  further  details 
to  the  chapter  on  Impotence. 

The  variety  of  azoospermism  due  to  obliteration  of  the  seminal 
passages  has  usually  been  originally  caused  by  injlammatory 
conditions  of  the  epididymis  and  vasa  defer entia.  Gonorrhoeal 
affections  play  by  far  the  most  important  part  in  this.  Traumatic 
inflammations  may,  indeed,  give  rise  to  azoospermism,  but  ex- 
tremely seldom  compared  to  the  frequency  with  which  they  cause 
aspermatism  ;  the  simple  reason  for  this  being  that  in  order  to 
produce  complete  azoospermism,  the  passages  for  the  testicular 
secretion  must  be  closed,  on  both  sides,  and  only  some  very  singu- 
lar accident  could  do  this.  Daily  experience  teaches  us  that 
indurations  of  the  epididymis  or  vas  deferens  of  one  side  do  not 
produce  azoospermism,  but  it  has  never  yet  been  thoroughly 
established  whether  the  functional  activity  of  the  testis  that  is 
intact  is  thereby  affected.  We  must  not,  however,  omit  to  men- 
tion that  Liogeois  (loc.  cit.)  has  under  these  circumstances  ob- 
served a  decided  lessening  of  secretion,  which  he,  somewhat 
vaguely,  ascribes  to  a  sympatliy  between  the  two  testicles. 

The  labors  of  Gosselin  (whom  we  must  look  upon  as  the 
founder  of  our  knowledge  of  azoospermism)  supplied  the  flrst 
starting-point  to  a  study  of  the  obliteration  of  the  seminal  pas- 
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sages  caused  by  bilateral  gonorrhoea!  inflammation.  Liegeois  has 
presented  us  with  a  precise  idea  of  the  gravity  of  double  epidi- 
dymitis in  this  respect,  based  upon  a  considerable  number  of 
cases  (83  in  all)  collected  by  him,"  inasmuch  as  he  showed  that 
spermatozoids  were  only  found  to  reappear  in  the  semen  in  eight 
of  these  patients. 

In  spite  of  this,  the  secretory  activity  of  the  testicles  does 
not  seem  to  be  generally  lost.  At  any  rate,  anatomical  examina- 
tion has  several  times  (Gosselin)  established  that  there  was 
enlargement  of  the  vas  deferens  behind  the  obliteration ; '  and 
Curling  in  two  cases  made  the  very  interesting  observation  that 
after  each  coitus  there  was  a  sense  of  tension  and  pressure  in  the 
testicles,  and  the  region  of  the  epididymis  was  notably  enlarged. 
Liegeois,  in  twenty-one  cases,  found  virile  power  completely 
unaffected  thirteen  times,  and  diminished  only  eight  times,  but 
never  completely  destroyed. 

As  we  remarked  in  the  beginning,  these  patients  ejaculate 
almost  always  in,  apparently,  a  completely  normal  manner.  The 
fluid  evacuated,  of  which,  according  to  Liegeois,  the  quantit};^  is 
usually  equal  to  that  lost  by  healthy  men  (1-3  grms.),  and  is 
sometimes  more,  has  the  peculiar  odor  of  normal  semen,  very 
much  the  same  color  and  consistence,'  and  even  microscopically 
exhibits  all  the  formed  elements  belonging  to  semen,  except  the 
spermatozoa. 

prognosis  of  all  cases  which  can  be  traced  to  obliteration 
of  the  seminal  passages,  as  is  plain  from  what  precedes,  is  an 
extremely  bad  one  in  respect  of  the  procreative  power  of  the 
patient.  Perhaps  traumatic  cases  offer  a  somewhat  better  chance 
of  treatment,  as  we  have  here  only  to  deal  with  an  exudation 
deposited  outside  the  canal  and  compressing  it,  whereas  in  the 


'  Twenty-five  cases  of  Gosselin's,  thirty-five  of  Godard's,  and  twenty-three  of  his 
own. 

'  In  one  case  of  the  kind  the  epididymis  had  reached  six  times  its  natural  size,  and 
was  filled  with  a  thick  yellow  fluid  containing  countless  spermatozoa,  while  the  testis 
itself  appeared  healthy. 

^  Liegeois,  indeed,  thinks  he  has  observed  some  changes  in  this  respect,  but  these 
are  tolerably  indefinite,  and  in  any  case  of  little  value  bo  long  as  authors  are  not  agreed 
as  to  these  peculiarities  in  normal  semen. 
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blennorrhagic  forms,  where  the  disease  begins  in  the  mucous 
membrane  of  the  vas  deferens  and  epididymis,  and  the  external 
exudation  is  secondarj^,  there  will  almost  always  be  adhesions  of 
the  walls  of  the  canal  which  can  hardly  ever  be  removed.  Fol- 
lowing the  analogy  of  the  nomenclature  of  aspermatism  intro- 
duced by  Scliulz,  this  variety  may  be  termed  ^'permanent  or 
absolute  azodspermism.^^ 

We  must  here  mention  those  obscure  cases,  rarely  observed, 
of  which  Hirtz  has  given  two  detailed  descriptions.  The  cases 
were  those  of  two  strong  young  men,  who,  without  having  ever 
previously  suffered  from  any  disease  of  the  genital  organs,  lost, 
otherwise  naturally,  at  each  ejaculation  a  fluid  completely  void 
of  spermatozoids.  They  both  agreed  in  the  remarkable  statement 
that  they  never  experienced  any  trace  of  the  exhaustion  felt  by 
other  men  after  coitus. 

To  the  same  category  all  those  cases  are  to  be  added  in  which 
the  seminal  bodies  are  not  developed,  owing  to  disease,  malfor- 
mation, or  complete  absence  of  the  testicles,  if  they  are  not  de- 
scribed in  detail  in  connection  with  the  impotence  which  is  com- 
bined with  them,  as  we  have  remarked  above,  and  as  we  have, 
for  practical  reasons,  done  in  this  work. 

The  contrary  to  the  absolute  variety — temporary  or  relatim 
azodspermism — is  found  in  those  instances  where  spermatozoa 
are  not  found  in  the  fluid  ejaculated,  either  for  a  short  time  or 
under  certain  circumstances.  This  has  been  observed  in  the 
course  of  various  diseases,  and  also,  not  very  rarely,  in  healthy 
men  who  have  died  suddenly  (Casper). 

It  would  appear  that  even  in  perfectly  healthy  men  when 
living  a  kind  of  temporary  azodspermism  is  not  so  yqtj  uncom- 
mon when  they  practise  coitus  too  frequently,  in  proportion  to 
their  individual  capacity.  The  case  observed  by  Casper,  and 
already  fully  described  by  us,  is  a  sufficiently  detailed  example 
of  this  physiological  condition. 
VOL.  VIIL— 58 
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ago-malacia,  107 ;  of  paralysis  of  the  oesophagus, 
212. 

Alexander  of  Tralles,  349. 
Alibert,  31)8. 
Allen,  Han-ison,  190. 
Altdorfer,  419. 
Althaus,  15,  426. 

Alum  in  chronic  cystitis,  696 ;  in  gonorrhoea,  773,  775 ; 

in  gonorrhoea  in  women,  806 ;  in  hemorrhage 

from  the  bladder,  727. 
Ammonia  in  diseases  of  the  spleen,  420  ;  in  paralysis 

of  the  bladder,  716. 
Amphion,  waters  of,  in  chronic  cystitis,  695. 
Amussat,  800,  9U5. 

Amyloid  Disease  of  the  Pancreas,  626. 

Amyloid  Disease  of  the  Spleen,  477. 

Anremia  in  cancer  of  the  peritoneum,  342 ;  in  lar- 
daceous spleen,  4^i. 

Anaemia  of  the  Pancreas,  590. 

Ancelet,  555,  582,  609,  610,  611. 

Andral,  110,  143,  144,  222,  292.  501,  592,  593. 

Animal  and  Vegetable  Parasites  of  the  ajsophagup, 
197. 

Annesley,  534,  507,  587. 

Antlphlogistics  in  acute  diffuse  peritonitis,  258. 
Antiseptics  in  puerperal  peritonitis,  286. 
Anus,  affections  of,  in  etiology  of  abnormal  seminal 
losses,  840. 

Aorta,  aneurism  of,  In  etiology  of  perforations  of  the 

OBRophaguf,  115. 
Appetite  in  abnormal  seminal  losses,  804 ;  in  acute 
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cystitis,  678 ;  in  chronic  cystitis,  690  ;  in  diseases  : 
of  the  spleen,  370  ;  in  diseases  of  the  suprarenal 
capsules,  645 ;  in  echinocoocus  of  the  spleen,  492  ; 
in  lardaceous  spleen,  484 ;  in  leucaemia,  520. 

Aran,  301.  605. 

Aretasus,  349. 

Arnold,  638. 

Arnold,  Fr.,  50. 

Ariibtein,  534,  536,  537.  538,  539,  540. 

Arsenic  in  diseases  of  the  spleen,  419 ;  in  leucsemia. 
531 ;  in  paralysis  of  the  bladder,  716 ;  in  spasm 
of  the  bladder,  707 ;  in  wandering  spleen,  434. 

Arteries,  sclerosis  of,  in  etiology  of  cancer  of  the  oeso- 
phagus, 187. 

Ascaris  Lumbricoides  in  the  (Esophagus,  201. 

Ascites,  344. 

Ascites  in  diseases  of  the  spleen,  384 ;  in  leucsemia,  520. 
Aspermatism,  901. 

AssafOBtida  in  paralysis  of  the  bladder,  716. 

Astringents  in  abnormal  seminal  losses,  875  ;  in  bala- 
nitis, 781 ;  in  gonorrhcBa  in  women,  806 ;  in  gon- 
orrhceal  ophthalmia,  814 ;  in  pointed  condyloma- 
ta, 818. 

Atony  of  the  Bladder,  708. 

Atrophy  of  the  Pancreas.  590. 

Atrophy  of  the  Spleen,  429. 

Atrophy  of  the  Suprarenal  Capsules,  f;66. 

Atropine  in  incontinence  of  urine,  723. 

Aubry,  318. 

Audibert,  131,  132. 

Aufrecht,  496. 

Auscultation  in  acute  diffuse  peritonitis,  246 ;  in  acute 
tumors  of  the  spleen,  468  ;  in  diseases  of  the  oeso- 
phagus, 12,  36 ;  in  diseases  of  the  pancreas,  584 ; 
in  leucaemia,  519. 

Autenrieth,  22,  23. 

Avenbrugger,  400. 

Avevbeck,  63!),  043,  644,  651,  653,  657,  660,  063. 
Avicenna,  874. 
Ayx,  368, 

Azoospermism,  910. 

Baccellf.  489 
Baerensprung,  362.  667. 
Baeumler,  297. 
Baillif,  32,  174,  179,  564. 
Bailly.  534. 
Balanitis,  780. 
Balanoposthcitis,  780. 
Balanopyorrhcea,  780. 
Balfour,  747. 
Ballonins,  .358. 

Bamberger.  143,  175,  228.  248,  263.  294,  314,  323,  339, 

400,  435.  442,  498,  502,  507,  640. 
Bardcleben,  264,  355. 
Barfoth,  554. 


Bai-tels,  117,  390. 
Barthez,  290,  325. 
Bastian,  514. 

Baths  in  abnormal  seminal  losses,  873 ;  in  acute  cysti- 
tis, 686,  794  ;  in  chronic  cystitis,  695  ;  in  chronic 
diffuse  peritonitis,  302 ;  in  diseases  of  the  si)leen, 
424 ;  in  gonorrhoea,  776,  779 ;  in  gonorrhoea  in 
women,  805  ;  in  hypertrophy  of  the  bladder.  720  ; 
in  impotence,  SOS  ;  in  incontinence  of  urine,  722 ; 
in  inflammation  in  the  right  iliac  fossa,  .323 :  in 
melanpemia.  547  ;  in  new  growths  of  the  bladder. 
740 ;  in  iiaralysis  of  the  bladder,  715  ;  in  prostati- 
tis, 786 ;  in  pseudo  leucsemia,  476 ;  in  spasm  of 
the  bladder,  706  ;  in  tubercular  peritonitis,  336. 
Battersby,  582,  598,  610. 
Band,  630. 

Bauer  on  Diseases  of  the  Peritoneum,  217. 
Baumgarten,  426. 
Biiumler,  19. 
Bayford,  23. 
Bayle,  220. 
Beatty,  246. 
Becker,  518. 
Becourt,  554,  616. 
Becquerel,  502. 
Beduar,  288,  290. 

Bed-sores  in  chronic  diffuse  peritonitis,  294. 
Beer,  353. 
Beliier,  lo6,  507. 
Behrend.  835. 
Belfr.age.  147,  149.  154. 
Bell,  Benjamin,  74S. 
Bell,  Charles,  26,  57,  67.  171. 

Belladonna  in  abnormal  seminal  losses,  874 ;  in  gonor- 
rhoea, 770;  in  incontinence  of  urine,  723;  in 
prostatitis,  786. 
Benedict,  843,  856,  877,  878,  895,  900. 
Bennett,  500,  501,  506. 
Berard,  566. 
Berg.  67. 

Berger,  Oscar,  407,  427,  494. 
Berlioz,  587. 
Berlyn,  4^. 

Bernard,  5.55,  557,  559,  561,  502,  560,  569,  577. 
Bernstein.  555,  561,  563. 
Bertrand,  43,  118. 
Besson,  560. 
Betz,  87. 
von  Bezold,  406. 
Bichat.  220,  501. 
Bickel,  416. 
Bidder,  559,  561. 
,    Biermer,  -360. 
Bigsby,  611. 

Bilin,  waters  of,  in  chronic  cystitis,  695  ;  in  spasm  o 
the  bladder,  70S. 
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Billard,  531. 

Billroth,  !!)  (,  a-jS,  358,  439,  458,  450,  481,  488. 
Binz,  412,  413.  4-20,  530. 

Birch- HirschfoUl,  MO,  103,  174,  175,  191,  360,  451,  450, 

45S,  103,  471,  4T3,  478,  003. 
Bismuth  in  gonorrhoea,  779. 

Bliidtler,  Diseases  of  tlic,  071 ;  bibliography, 
071. 

Defects  of  Development.  672 ;  bibliography, 

672 ;  general  description,  672. 
Hernia.  073  ;  geucrnl  description,  073. 
Inflammation  and  Catabrh,  074;  bibliography, 

074. 

Acute  Cystitis,  675 ;  cystitis  mucosa,  675  ;  etiol- 
ogy, 073  ;  sympiomitology,  677  ;  progress  and  re- 
sult, 670  ;  cystitis  submuc.osa,  680  ;  pathological 
anatomy,  083 :  diagnosis,  683 ;  prognosis,  684  ; 
treatment,  085. 

Chronic  CisTirrs,  638 ;  etiology,  688 ;  symptoma- 
tology, 698 ;  pathological  anatomy,  091 ;  diagno- 
sis, 0!t2  ;  prognosis,  093  ;  treatment,  694. 

Cystospasmus  ;  Hyperesthesia  and  Netjralgia, 
700  ;  bibliography,  700  ;  etiology,  700  ;  symptom- 
atology, 701 ;  diagnosis,  703  ;  prognosis,  705 ; 
treatment,  705. 

Atony;  Paresis;  Paralysis,  708 ;  bibliography, 
708;  etiology,  710  ;  symptomatology,  712  ;  diag- 
nosis, 713;  prognosis,  714;  treatment,  715. 

Enuresis  and  Incontinence  of  Urine,  719;  bib- 
liography, 719 ;  etiology  and  symptomatology,  720 ; 
diagnosis.  722  ;  prognosis,  722  ;  treatment,  722. 

Hypertrophy,  725;  general  description,  725. 

Hemorrhage  from  the  Bladder,  726 ;  bibliog- 
raphy, 726  ;  general  description,  727. 

Calculus,  728 ;  general  description,  728. 

Trichiasis,  731 ;  trichiasis  of  the  urinary  passages 
developed  intrinsically,  731 ;  trichiasis  due  to  the 
bursting  of  a  dermoid  cyst  into  the  bladder,  732  ; 
introduction  of  hairs  into  the  bladder  from  with- 
out, 7.34. 

New  Growths,  735  ;  bibliography,  735  ;  etiology 
and  pathological  anatomy,  735  ;  symptomatology, 
737  ;  diagnosis,  prognosis,  treatment.  739. 

Bladder,  affections  of,  in  etiology  of  abnormal  sem- 
inal losses,  843,  848 ;  of  acute  diffuse  peritonitis, 
229 ;  of  hemorrhage  from  bladder,  727 ;  failure  to 
empty,  in  etiology  of  paralysis  of  the  bladder,  711 ; 
affections  of,  following  gonorrhoea,  791 ;  sound- 
ing of,  in  diagnosis  of  calculus  vesicae,  729. 

Blanche.  10. 

Blasius,  20,  673. 

Bleuland,  164. 

Blisters  in  chronic  cystitis,  698  ;  in  splenitis,  450. 
Blood,  changes  in,  in  diseases  of  the  suprarenal  cai> 

sules,  646,  055 ;  in  leuciemia,  515 ;  in  melansemia, 

536. 


Blood,  drinking  of,  in  diseases  of  the  si)lecn,  423. 
Blo.)d.  imperfect  formation  of,  in  diHeiises  of  tho 
spleen,  879. 

Blood,  transfusion  of,  in  diseases  of  the  spleen,  423; 
in  leuca3mia,  582. 

Bloodletting  in  acute  cystitis,  686;  in  acute  diffuse 
peritonitis,  258;  in  chronic  cystitis,  695;  in  dis- 
eases of  the  pancreas,  537 ;  in  epididymitis,  790  ; 
in  gonorrhcea  of  the  rectum,  809;  in  gonorrhoeal 
ophthalmia,  813  ;  in  prostatitis,  787 ;  in  puerperal 
peritonitis,  276 ;  in  splenitis,  450. 

Blood-vessels,  aflCcctions  of,  in  etiology  of  acute  diffuse 
peritonitis,  230. 

Boerhaave,  91,  93,  107. 

Boettcher,  .378,  502,  514,  515,  519. 

Boll.  558. 

Bollinger,  142,  457,  505. 

Bones,  affections  of,  in  leucasmia.  511 ;  affections  of, 
in  etiology  of  acute  diffuse  peritonitis.  232 ;  of 
lardaceons  spleen,  481 ;  affections  of,  following 
cancer  of  the  oesophagus,  183. 

Bonetus,  477,  609. 

Bonflls,  472. 

Borsieri,  01. 

Bostroem,  178. 

Botkin,  427,  470,  531,  532. 

Bouchard,  44. 

Bouchut,  500. 

Bougie,  rectal,  use  of,  in  acute  diffuse  peritonitis,  261. 
Bouillaud.  91. 
Bouteille,  Jr.,  405. 
Bowditch,  573.  609. 
Bradley,  42. 

Brain  symptoms  in  acute  diffuse  peritonitis,  242,  252; 
in  infantile  peritonitis,  290  ;  in  leucmmia.  514 ; 
in  melansemia,  541,  542 ;  in  puerperal  peritonitis, 
234  ;  affections  of,  in  etiology  of  abnormal  semi- 
nal losses,  840 ;  of  impotence,  888 ;  of  paralyi^is 
of  the  bladder,  711  ;  affections  of,  following  can- 
cer of  the  oesophagus,  183. 

Brasch,  391. 

Brauell.  457. 

Braune,  38,  39.3,  395,  402. 
Brera,  587. 

Bieslau,  245,  263,  276,  287. 
Bretonneau,  723. 
Bricheteau,  501. 

Bright,  240,  534,  554,  569,  572,  574. 
Brinton,  William.  3(. 
Bristowe,  129,  131,  132. 
Broadbent,  648. 
Broca,  204 
Brodie,  086. 

Bromine  in  diseases  of  the  spleen,  420. 
Bronchi,  affections  of,  following  cancer  of  the  oesoph- 
agus, 180. 
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Broussais,  820,  243,  292. 

Bro\vn-S6quard,  (i3G,  657. 

Bruch,  IT-l. 

Bruecke,  5(i0. 

V.  Brumi,  638,  039, 

Brunner,  566. 

Bruns,  44. 

Bnixmnnn,  826, 

Bryant,  102,  425. 

Biichheim,  412. 

Buchu  in  chronic  cystitis,  697. 

Budge,  (W7,  839. 

Buechner,  554. 

Bueckiiig,  02. 

Buhl,  199,  234,  £(i2,  270,  271,  277,  280,  282,  310,  454, 

456,  655. 
Busch,  43,  119,  126. 
Buss,  495. 
Bussard,  118. 

Calcui-i  in  etiology  of  hypertrophy  of  the  bladder, 

725  :  intestinal,  in  etiology  of  typhlitis,  316. 
Calculus  Vesicae,  728. 
Galley,  231. 
Cambay,  229. 

Camphor  in  abnormal  seminal  losses,  874  ;  in  diseases 
of  the  spleen,  422  ;  in  gonorrhrea,  770  ;  in  paral- 
ysis of  the  bladder,  716 ;  in  rupture  of  the  spleen, 
499  ;  in  spasm  of  the  bladder,  706. 

Cancer  of  the  Bladder,  735. 

Cancer  of  the  Pancreas.  608. 

Cannabis  Indica  in  cystitis,  794 ;  in  chronic  cystitis, 
696;  in  gonorrhoea,  770 ;  in  prostatitis,  786;  in 
spasm  of  the  bladder,  706. 

Canstatt,  598,  888. 

Cantharides  in  chronic  cystitis,  698 ;  in  impotence, 
899 ;  in  etiology  of  abnormal  seminal  losses,  849 ; 
of  acute  cystitis,  676. 

Carcinoma  of  the  Sjileen,  489. 

Carcinomatous  Peritonitis,  337. 

Carlsbad,  waters  of,  in  chronic  cystitis,  695. 

Carmalt,  173. 

Casper,  827.  853,  913. 

Cassan,  19,  638. 

Castor  in  paralysis  of  the  bladder,  716. 
Castration  in  abnormal  seminal  losses,  880. 
Catani,  263. 

Catarrh  of  the  Bladder,  674, 

Catarrh  of  the  Glana  and  Prepuce,  780. 

Catarrhns  Vesicce,  674. 

Catching  coUl  in  etiology  of  acute  cystitis,  076 ;  of 
paralysis  of  the  oesophagus,  212 ;  avoidance  of, 
in  prophylaxis  of  diseases  of  the  spleen,  406, 

Cathartics  in  acute  diffuse  peritonitis,  26(1 ;  in  dis- 
ea.«eB  of  the  pancroa?.,  587  ;  in  diseases  of  the  su- 
prarenal capsules,  6(54 ;  in  gonorrhceal  ophthal- 


mia, 814 ;  in  inflammation  in  the  right  iliac  fossa, 
323 ;  in  puerperal  peritonitis,  276 ;  in  splenitis. 
450. 

Catheterization  in  acute  cystitis,  687 ;  in  chronic  cys- 
titis, 698 ;  in  hemorrhage  from  the  bladder,  727 ; 

hypertrophy  of  the  bladder,  726:  in  new 
growths  of  the  bladder,  740 ;  in  paralysis  of  the 
bladder.  715;  in  spasm  of  the  bladder,  707. 

Caventon,  501. 

Cellular  tissue,  affections  of,  in  meUinajmia.  541 ;  in- 
flammation of,  following  gonorrhoea,  78:^. 
Celsus,  350,  356. 

Cerebro-spinal  meningitis,  epidemic,  in  etiology  of 

acute  tumor  of  the  spleen,  454. 
Chambers,  124,  601. 
Chapman,  169,  19(5. 
Charcot,  131,  132,  889, 
(Charles,  97.  107. 
Charlton,  389. 
Chassaignac,  739. 
Chautemps,  131, 
Chauvean,  205. 

Cherry  laurel  water  in  abnormal  seminal  losses,  874. 

delle  Chiage,  49,  50. 

Child-bed  in  etiology  of  peritonitis,  270. 

Chill  in  echinococcus  of  the  spleen,  492  ;  in  inflamma- 
tion in  the  right  iliac  fossa,  319 ;  in  prostatitis, 
785 :  in  puerperal  peritonitis,  274,  282  ;  in  spleni- 
tis, 447 ;  in  tubercular  peritonitis,  328. 

Chloral  hydrate  in  spasm  of  the  bladder,  707. 

Chloroform  in  spasm  of  the  bladder,  707. 

Chordee  in  gonorrhoea,  762, 

Chronic  Diffuse  Peritonitis,  292. 

Chronic  Pancreatitis,  599. 

Chronic  Tumors  of  the  Spleen,  470. 

Chvostek,  191,  422,  427. 

Cicatrices,  changes  in,  in  etiology  of  cancer  of  the 
oesophagus,  187. 

Cinchona,  preparations  of,  in  abnormal  seminal 
losses,  872 ;  in  chronic  cystitis,  697 ;  in  inconti- 
nence of  urine,  722. 

Circulation,  changes  in,  in  abnormal  seminal  losses, 
864  ;  in  diseases  of  the  spleen,  376 ;  changes  in 
organs  of,  in  perforation  of  the  oesophagus,  118. 

Circumcision  in  balanitis,  781. 

Circumscribed  Peritonitis,  302. 

Civiale,  70-J.  707,  739,  800. 

Claesscn,  554,  505,  580,  583,  535,  587,  592,  596,  610, 

612. 
Clark,  573. 
Clarke,  424. 

Climate  in  gonorrhoea,  776 ;  in  etiology  of  diseases  of 

the  spleen,  357, 
Cloez.  420.  (i-'38. 
Cloquin,  887, 
Cnyrim,  510. 
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Coats,  171. 

Cod  liver  oil  In  gonorrhoDa,  776. 
Coester,  -13,  77. 

Cohiihcim,  230,  -m,  -130,  1-10,  144.  472,  473,  481,  490. 

Colchicuin  in  gonorrhoial  rheumatism,  817. 

Colli,  application  of,  in  acute  diffuse  peritonitis,  259, 
209;  in  acute  tumor  of  the  spleen,  409;  in  baltv- 
nitis,  781;  in  fiiseases  of  the  spleen,  417;  in  epi- 
didymitis, 790  ;  in  gonorrhoea,  709  ;  in  gonorrhoea 
in  women,  805 ;  in  gonorrhoea!  ophthalmia,  813 ; 
in  gonorrhceal  rheumatism,  817  ;  in  hemorrhage 
from  the  bladder,  727 ;  in  hemorrhage  of  the 
oesophagus,  1-33 ;  in  infantile  peritonitis,  291 ;  in 
inflammation  in  the  right  iliac  fossa,  323  ;  in  new 
growths  of  the  bladder,  740 ;  in  puerperal  vieri- 
tonitis,  277,  280 ;  in  rupture  of  the  spleen,  498 ; 
in  spasm  of  the  bladder,  700 ;  in  splenitis,  450 ; 
in  wandering  spleen,  434. 

Colin,  40,  407,  409,  410,  534,  536,  537,  560. 

Colloid  eifusion  in  acute  diffuse  peritonitis,  239. 

Collomb,  60. 

Compression  in  epididymitis,  791. 
Concretions  in  the  Pancreas,  618. 
Concussions  of  body  in  etiology  of  paralysis  of  the 

cesophngus,  212. 
Congestion  in  etiology  of  diseases  of  the  spleen,  302. 
Conradi,  390,  398,  554. 

Constipation  in  abnormal  seminal  losses,  804,  880 ;  in 
acute  cystitis,  678 ;  in  acute  diffuse  peritonitis, 
240,  247,  268 ;  in  acute  pancreatitis,  595 ;  in  can- 
cer of  the  pancreas,  012  ;  in  cancer  of  the  perito- 
neum, 342, 343 ;  in  chronic  cystitis,  090  ;  in  chron- 
ic diffuse  peritonitis,  293,  300  ;  in  diseases  of  the 
spleen,  -373;  in  diseases  of  the  suprarenal  cap- 
sules, 645  ;  in  infantile  peritonitis,  290  ;  in  inflam- 
mation in  the  right  iliac  fossa,  319 ;  in  leucaemia, 
520;  in  puerperal  peritonitis,  274 ;  in  tubercular 
peritonitis,  328 ;  in  etiology  of  abnormal  seminal 
losses,  840. 

Convulsions  in  melanajmia,  543 ;  in  paralysis  of  the 

bladder,  713  ;  in  spasm  of  the  bladder,  703. 
Cooper,  Astley,  883. 

Copaiba  in  chronic  cystitis,  697;  in  gonorrhoea,  708, 
771 ;  in  gonorrha3a  in  women,  805 ;  in  spasm  of 
the  bladder.  708. 

Copper,  solution  of,  in  gonorrhoea,  776,  778. 

Comil,  472. 

Corrigan,  246. 

Corvisart,  220,  370,  .'5.55,  559,  561. 

Coryza  in  etiology  of  acute  tumor  of  the  spleen,  454. 

Cossy,  472. 

Counter-irritants  in  chronic  cystitis,  698. 
Covillard,  739. 
Cowley,  574. 
Coz6,  448. 

Cream  of  tartar  in  abnormal  seminal  losses,  874. 


Cniveilhier,  20,  47,  139,  492.  555,  685,  590,  603. 
CubebH  in  gonorrhoea,  708,  770;  in  gonorrhoea  in 
women,  805. 

Cudowa,  waters  of,  in  paralysis  of  the  bladder,  718. 
Cullen,  22C. 
Curling,  883,  887,  912. 
Curnow,  010,  619,  020. 

Curschmann  on  the  Functional  Affections  of  the  Male 

Genital  Organs,  823. 
Cyon,  B.,  249. 
Cystitis,  Acute,  074. 
Cy.«titis,  Chronic,  088. 
Cystitis  following  gonorrhoea,  791. 
Cystospasmus,  700. 
Cysts  of  the  Pancreas,  015. 
Cysts  of  the  Peritoneum,  .338. 
Czermak,  355. 

Da  Costa,  611,  612,  613. 
Dance,  232,  314. 
Danilewsky.  555,  558. 
Davaine,  300,  457,  667. 
Dave,  50. 
Davidsohn,  609. 
Davy,  49,  50,  85. 
De  Bey,  309. 

Debility  in  diseases  of  the  snprarenal  capsules,  644, 

647. 
Debney,  768. 
Defermon,  422. 

Degeneration,  Amyloid,  of  the  Spleen,  477. 

Deglutition,  disturbances  of,  in  cancer  of  the  oesopha- 
gus, 192 ;  in  dilatations  of  the  oesophagus,  66 ; 
in  diseases  of  the  Oisophagus,  5 ;  in  diseases  of 
the  spleen,  371 ;  in  lencsemia,  520  ;  in  paralysis 
of  the  oesophagus,  212 ;  in  spasm  of  the  oesoph- 
agus, 207 ;  in  stenosis  of  the  oesophagus,  34. 

De  Hnen,  096. 

Deininger,  174,  189. 

Delamotte,  271. 

Delariviere,  734. 

Delasiauve,  2C1. 

Delirium  in  melantemia,  543. 

Delpcch,  732,  733. 

Demarquay,  906. 

Demean  X,  906. 

Dendy,  60.  83. 

De  Pury,  394. 

Derivatives  in  abnormal  seminal  losses,  873 ;  in  acute 
diffuse  peritonitis,  261 ;  in  diseases  of  the  spleen, 
406. 

Desplats.  H.,  222 
Desproy,  246. 

Diabetes  mcllitus  in  etiology  of  diseases  of  the  pan- 
creas, 674  ;  of  impotonco,  888. 
Diagnosis.  Sec  Different  Diseases. 
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Diaphoretics  in  tubercular  peritonitis,  337. 

Diaphragm,  afloctions  of,  in  etiology  of  iicnte  diffuse 
peritonitis,  230. 

Diarrhoea  in  abnormal  seminal  losses,  864  ;  in  acute 
diffuse  peritonitis,  240,  247 ;  in  cancer  of  the  pan- 
creas, 012  ;  in  cancer  of  the  peritoneum,  343  ;  in 
chronic  diffuse  peritonitis,  293 ;  in  diseases  of 
the  pancreas,  568 ;  in  diseases  of  the  spleen,  373 ; 
in  diseases  of  the  suprarenal  capsules,  045,  047  ; 
in  infantile  peritonitis,  290 ;  in  inflammation  in 
the  right  iliac  fossa,  319 ;  in  lardaceous  spleen, 
484  ;  in  leucajmia,  521 ;  in  melanajmia,  545  ;  in 
puerperal  peritonitis,  274,  283  ;  in  tubercular  peri- 
tonitis, 328. 

Dickinson,  482, 

Dieffenbach,  494. 

Diesterweg,  391. 

Diet  in  abnormal  seminal  losses,  872 :  in  acute  cysti- 
tis, 685 ;  in  acute  diffuse  peritonitis,  260 :  in 
chronic  cystitis,  691 ;  in  chronic  diffuse  peritoni- 
tis, 302 ;  in  cystitis,  794;  in  cystitis  following 
gonorrhoea,  794  ;  in  dilatations  of  the  oesophagus, 
•  88  ;  in  diseases  of  the  spleen,  406  ;  in  diseases  of 
the  suprarenal  capsules,  604  ;  in  gonorrhoea,  709 ; 
in  hemorrhage  of  the  oesophagus,  133  ;  in  leuciE- 
mia,  533 ;  in  morbid  growths  of  the  pancreas, 
615  ;  in  simple  inflammation  of  the  urethra,  744  ; 
in  spasm  of  the  bladder,  707 ;  in  tubercular  peri- 
tonitis, 336  ;  improper,  in  etiology  of  chronic  cys- 
titis, 688 ;  of  diseases  of  the  spleen,  358 ;  of  in- 
flammation in  the  right  iliac  fossa,  316. 

Died,  432. 

Dieu,  828. 

Diffuse  Peritonitis,  Acute,  221. 
Diffuse  Peritonitis,  Chronic,  292. 
Digestive  organs,  affections  of,  in  etiology  of  impo- 
tence, 888. 

Dilatation  in  stenosis  of  oesophagus,  43 ;  in  stricture 
of  the  urethra,  779;  of  prepuce,  in  balanitis, 
781. 

Diphtheria  in  etiology  of  acute  tumor  of  the  spleen, 

454 ;  of  paralysis  of  the  oesophagus,  212. 
Dittrich,  68. 
Dobson.  359. 
Dodeus,  Rembert,  2.32. 
Dohrn,  288. 
Donders,  302. 
Donn6,  80.3,  851,  853. 
Douglas,  591. 
Dressier,  263. 

Drinking-water,  bad,  in  etiology  of  diseases  of  the 

spleen,  359. 
Drumont,  501. 
Dryden,  107. 
Dnchennc,  15,  718,  877. 
Dufour,  745. 


Dufr§sne,  554. 

von  Dumreicher,  118. 

Duparcque,  291. 

Duplay,  40,  789,  828. 

Dupuytren,  314,  355,  370. 

Duret,  131. 

Durham,  21. 

Dusaussay,  131,  132,  133. 

Dyspepsia  in  abnormal  seminal  losses,  864. 

Dysphagia  Paralytica,  212. 

Dyspnoea  in  acute  pancreatitis,  595 ;  in  diseases  of  the 
Bpleen,  377;  in  leucaemia,  519;  in  pseudo-leu- 
casmia,  475. 

Bales,  "W.,  526. 

Ear  symptoms  in  abnormal  seminal  losses,  862;  in 

diseases  of  the  spleen,  387. 
Eberle,  558,  559. 
Eberth,  109,  515 
Ebstein,  131. 

Echinococcus  of  the  Peritoneum,  338. 
Echinococcus  of  the  Spleen.  490. 
Echinococcus  of  the  Suprarenal  Capsules,  667. 
Eckhard,  839,  840,  883,  884. 

Effusion  in  acute  diffuse  peritonitis,  235 ;  in  ascites, 
345;  in  cancer  of  the  peritoneum,  341,  .343;  in 
chronic  diffuse  peritonitis,  292,  299;  in  circum- 
scribed peritonitis,  306 ;  in  infantile  peritonitis, 
287;  in  puerperal  peritonitis,  273,  282,  283;  in 
tubercular  peritonitis,  326,  332, 

Egan,  231. 

Ehrlich,  .375,  385,  506,  513,  514,  521,  530. 
Eichhorst,  853, 
Eiselt,  489. 
Eisenmann,  586. 
Eisenschitz,  487. 

Electricity  in  abnormal  seminal  losses,  877 ;  in  acute 
tumor  of  the  spleen,  470  ;  in  aspermatism,  910 ;  in 
dilatations  of  the  oesophagus,  89;  in  disca.ses  of 
the  spleen,  426 ;  in  diseases  of  the  suprai-enal  cap- 
sules, 604  ;  in  incontinence  of  urine,  724  ;  in  im- 
potence, 900 ;  in  leucaemia,  5"1 ;  in  paralysis  of 
the  bladder,  716  ;  in  paralysis  of  the  oesophagus, 
214  ;  in  spasm  of  the  bladder,  707  ;  in  spasm  of 
the  oesophagus,  211. 

Elias,  532. 

Elliotson,  509,  573,  574,  619,  620. 

Elsaesser,  99,  100,  103,  104,  105. 

Emaciation  in  cancer  of  the  pancrea.s,  Oil ;  in  diseases 
of  the  pancreas,  565 ;  in  echinococcus  of  the  spleen, 
492  ;  in  psoudo4eucremia,  476  ;  in  splenitis,  447. 

Emminghaus,  9,  10,  266. 

Emphysema  following  rupture  of  the  oesophagus,  120. 
Ems,  waters  of,  in  chronic  cystitis,  605. 
Endocarditis  in  etiology  of  splenitis,  4-36. 
Endocardium,  affections  of,  in  leucaemia,  514. 
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Enemata  \n  acute  diffuse  peritonitis,  258  ;  in  inflam- 
mation in  tlie  right  iliac  fossa,  823. 
Engcl,  500,  616,  617,  620,  628,  6:30. 
Enuresis,  719. 

Epidiiiymitis  Pyorrhoica,  7S7. 
Epilepsy  in  abnormal  seminal  losses,  862. 
Epistaxis  in  puerperal  peritonitis,  2S4. 
Ems,  162. 
Erb,  515. 

Erection  of  tho  penis,  physiology  of,  SS3. 

Ergot  in  abnormal  seminal  losses,  879  ;  in  impotence, 

S9'.l :  in  incontinence  of  urine,  724 ;  in  rupture  of 

the  spleen,  498. 
Erichsen,  281. 

Erysipelas  in  etiology  of  acute  tumor  of  the  spleen, 

451. 
Esmarch,  668. 

Etiology.    See  Different  Diseases, 

Eucalyptus,  oil  of.  in  leuccemia,  531 ;  tincture  of,  in 

diseases  of  the  spleen,  420. 
Eulenberg,  638,  641. 
Eve,  340. 

Evian,  waters  of,  in  chronic  cystitis,  695. 
Ewald,  558. 

Exercise,  physical,  in  abnormal  seminal  losses,  872 ; 
in  chronic  cystitis,  695  ;  in  diseases  of  the  spleen, 
406  ;  excessive,  in  etiology  of  leucaemia,  507 ;  of 
splenitis,  435. 

Extirpation  of  the  spleen,  424. 

Eye  symptoms  in  abnormal  seminal  losses,  862 ;  in 
diseases  of  the  spleen,  387 ;  in  gonorrhoea!  oph- 
thalmia, 810 ;  in  infantile  peritonitis,  290 ;  in 
leuccemia,  514,  519  ;  in  puerperal  peritonitis,  284. 

Eyting,  586. 

F^CES,  accumulation  of,  in  etiology  of  typhlitis,  315. 
Fagge,  Hilton,  20,  169. 
Faserkrebs,  609. 

Fat,  presence  of,  in  intestinal  discharges  in  diseases 

of  the  pancreas,  569. 
Fatty  Disease  of  the  Pancreas,  624 
Fauconneau,  654. 
Fauvel,  131 
Fehr,  480,  482,  484. 
Ferber,  423. 
Femcl,  747. 
Fernclius,  5.54,  583. 

Fever  in  acute  cystitis,  678;  in  acute  diffuse  peritoni- 
tis, 241.  250 ;  in  acute  pancreatitis,  595 ;  in  can- 
cer of  the  peritoneum,  342,  348  ;  in  chronic  diffuse 
peritonitis,  293,  209  ;  in  circumscribed  pcritonitip, 
308 ;  in  cystitis  following  gonorrhoea,  792  ;  in  dis- 
eases of  the  spleen,  387  ;  in  echinococcus  of  the 
spleen,  492;  in  infantile  peritonitis,  289;  in  in- 
flammation in  the  right  iliac  fossa,  319  :  in  pros- 
tatitis, 785 ;  in  pseudo-leucBemia,  475 ;  in  puer- 


peral peritonitis,  274,  282 ;  in  splenitis,  447 ;  la 
tubercular  peritoiiiLin,  328,  334. 
Fever,  Puerperal,  269. 

Fibrinous  effusion  in  acute  diffuse  peritonitis,  235. 
Fibroids  of  the  PeriLoncum,  338. 
Fiedler,  666. 
Finsen,  493. 
Fioupe,  131. 

Fistulaj  following  stricture  of  the  urethra,  797. 
Fitz,  91,  94,  97,  107. 

Fleischmann,  22,  24. 
Fles,  570,  573.  575,  588. 
Fletcher,  44. 
Fleury.  417. 
Flower,  162. 

Foerster,  32,  67,  139, 174,  175,  273,  479,  609. 
Follin,  44. 

Folwarczny,  502,  516. 
Foot,  204. 

Foreign  Bodies  in  the  Pancreas,  630. 

Foreign  bodies  in  etioloLfy  of  phlegmonous  inflamma- 
tion of  the  oesophagus,  149 ;  of  typhlitis,  316. 

Fourcroy,  567. 

Fowler,  419. 

Frank,  132,  187. 

Frank,  Jos.,  554,  567. 

Frank,  P.,  220,  232,  314,  370,  846,  848,  SSO. 

Franzensbad,  waters  of,  in  paralysis  of  the  bladder, 
718. 

Frascatore,  747. 

Frerichs,  223,  229,  300,  452,  471,  477,  481,  486.  493, 
534,  535,  536,  537.  540,  54-3,  544,  546,  561,  567,  574, 
609. 

Frey,  383. 

Fridberg,  57,  58,  60,  65,  67,  69,  71. 
Friedreich,  296,  297,  383,  454,  455,  470,  471,  502,  514, 
515,  647. 

Friedreich  on  Diseases  of  the  Pancreas,  551. 
Friedrichshall,  waters  of,  in  diseases  of  tho  spleen, 
406. 

Fritsche,  187,  188,  189. 
Froriep,  721. 
Fuehrer,  .355. 
Fuerstenberg,  505. 

Gairdnek,  501. 
Galen,  349,  359,  533. 
Gall,  839. 

Galvagni,  292,  299,  301,  302. 
Gama,  814. 
Ganghofner,  210. 
Garidel,  406. 
Gasc,  220. 
Gasselin,  789. 
Gassner,  57.  0'),  05,  07. 
Gastellicr,  220. 
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Gastritis  in  etiolopry  of  phlegmonous  inflammation  of 

the  oesophngus,  150. 
Gee,  S.,  486. 
Gcgenbaur,  628. 
Gendrin,  292. 

Genital  organs,  affections  of,  in  etiology  of  impotence, 
SS5. 

Genital  Organs,  Male,  Diseases  of  the.    See  under 

Male  Genital  Organs. 
Geographical  distribution  of  diseases  of  the  spleen, 

S53. 

Gerhardt,  9.  199,  244,  245,  246,  396. 

Gerlach,  .355. 

Gianella,  61,  65. 

Gianuzzi,  558. 

Giesker.  .352. 

Giesse,  50. 

Gillespie,  45. 

Gilliam,  S.,  657. 

Glands,  affections  of,  in  cancer  of  the  oesophagus, 
183  ;  in  leucaemia,  510,  520  ;  in  melansemia.  540  ; 
in  pseudo-leucasmia,  474 ;  in  etiology  of  perfora- 
tions of  the  oesophagus,  114  ;  bronchial  and  tra- 
cheal, affections  of,  in  etiology  of  dilations  of  the 
oesophagus,  73;  lymphatic,  affections  of,  in  etiol- 
ogy of  acute  diffuse  peritonitis,  232 ;  lymphuWc, 
inflammation  of,  in  consequence  of  gonorrhoea, 
7S2 ;  mesenteric,  affections  of,  in  diseases  of  the 
spleen,  374. 

Godard,  912. 

Goltz,  204,  205,  623,  624,  640,  658,  839,  883,  892,  909. 
Gonorrhoea,  746. 
Gonorrhoea  of  the  Glans,  780. 

Gonorrhoea  in  etiology  of  acute  diffuse  peritonitis, 
231 :  of  aspermatism,  904 ;  of  azoilspermatism, 
911 ;  of  chronic  cystitis,  688 ;  of  inflammation  of 
the  spermatic  cord  and  epididymitis,  787 ;  of 
prostatitis,  784  ;  of  stricture  of  the  urethra,  794. 

Gosselin.  910.  911,  912. 

Gould,  569,  (il6,  620,  621. 

de  Graaf ,  Regnerus.  567. 

de  Graef,  171. 

von  Graefe,  812. 

Gramatzki,  95,  107. 

Granier,  Reimond,  506. 

Gratiolet,  637. 

Graves,  260. 

Grawitz,  198. 

Gregory,  292, 

Greiner,  68, 

Gressel,  473. 

Griesinger.  442,  466,  468,  471,  472,  501.  539. 
Oriesshiibcl,  waters  of,  in  spasm  of  the  bladder,  708. 
Orimn,  107. 
Grimm,  457. 
Griscom,  669, 


Grohe,  125.  353. 
Gross,  609,  So5, 
Grotanelli,  448. 
Gubler,  131. 
Guensburg,  489. 
Guerard,  420. 
Guerlain,  855,  8.56. 
Guersent,  91. 
Gueterbock,  908. 
Gurlt,  841. 
Guttmann,  638,  641. 
Guyon,  875. 

Habkrshon,  97,  107.  174. 
Haegler,  A.  A.,  359. 
Hajmaturia  Vcsicalis,  726. 
Hager,  201. 

Hairs,  Presence  of,  in  the  Bladder,  731. 
Haldane,  609. 

Haller,  220,  352,  592,  593,  743. 

Hamburger,  12,  13,  24,  .30,  85,  114,  120,  136,  146,  161, 

168,  187,  204,  206,  208. 
Hamernik,  366. 
Hamlin,  733. 
Hancock,  765. 
Hannay,  49,  50. 
Hannover,  174. 
Hanot,  115,  131. 
Harles,  B54.  567,  583,  586,  592. 
Harless,  419,  501. 
Harley,  637. 
Harpel,  534. 
Hartsen,  575. 
Haspel,  229. 
Hasse,  415. 
Hauff,  586. 
Hausmann,  884. 

Headache  in  abnormal  seminal  losses,  860 ;  In  leu- 

cfemia,  519 ;  in  melansemia,  543. 
Headland,  58^. 

Heart,  affections  of,  in  leucjcmia,  514 ;  in  puerpcinl 
peritonitis,  282;  in  etiology  of  chronic  diffuse 
peritonitis,  296;  of  splenitis,  436;  injury  of,  fol- 
lowing perforation  of  the  oesophagus,  118. 

Heat,  ajiplication  of,  in  acute  diffuse  peritoniti.s.  259  ; 
in  cystitis,  794  ;  in  epididymitis,  790 ;  in  infantile 
peritonitis,  291 :  in  inflammation  in  the  right 
iliac  fossa,  Z'i^i ;  in  new  growths  of  the  bladder, 
740  ;  in  prostatitis,  786 ;  in  spasm  of  the  bladder, 
706. 

Heberdcn,  609. 

Hecker,  284,  285.  4S6,  667. 

Hedenius,  147,  149,  154. 

Heidenhain,  661. 

Heine,  419. 

fleinrich,  362,  306,  367,  374,  40a 


INDEX. 


923 


Heller,  CO,  75,  76.  70,  007. 

HemorrhaKe  in  cuucer  of  tho  peritononm,  843 ;  in  dis- 
eases of  the  spleen,  385 ;  in  lardacoous  spleen, 
4S4;  in  leuciBinia,  519;  in  melanwiuui,  5-15;  in 
psenilo-loucmmia,  47(i;  in  softening  of  the  oosoph- 
ngus,  5)9 ;  following  dilatations  of  the  oesophagus, 
81. 

Hemorrhage  from  the  Bladder,  72fi. 
Heniorrhnge  of  the  CEsophagus,  128. 
Hemorrhage  into  the  Pancreas,  621. 
Hemorrhage  of  the  Suprarenal  Capsule's.  606. 
Hemorrhagic  Infarction  of  the  Sp'een,  434. 
Henbane  in  abnormal  seminal  losses,  874. 
Henderson.  .357. 

Henle.  05,  204,  465,  555,  556,  638,  844. 
Henoch,  189,  228. 
Henr)'.  019,  620. 
H6rard,  473. 
Herbst,  559. 

Heredity  in  etiology  of  abnormal  seminal  los-ses.  833 ; 
of  cancer  of  the  oesophagus,  187 ;  of  diseases  of 
the  pancreas,  585  ;  of  diseases  of  the  spleen,  358  ; 
of  diseases  of  the  suprarenal  capsules,  643. 

Hermann,  400. 

Herrmann,  459. 

rHermite.  441. 

Hernia  of  the  Bladder,  073. 

Herrick,  495. 

Hertz,  H.,  442. 

Heschl,  52,  68,  501,  534. 

Heumins,  553. 

Heu.singer,  371,  .389,  429,  448,  534. 
Heymann,  392. 

Hiccough  in  acute  diffuse  peritonitis,  247. 

Hildebrnnd,  247. 

von  Hiklenbrand,  Fr.,  4-34. 

Hippocrates,  349,  350,  358,  359,  368,  374,  831. 

Hirsch,  109. 

Hirsch.  A..  3.55. 

Hirtz,  905,  913. 

Hislop.  501. 

History.    See  Different  Diseases. 
Hjelt,  616. 

Hotlgkin,  436,  442,  472. 

Hoffmann,  C.  E.  E.,  99,  100,  105,  109,  123,  141,  199, 

442,  459,  596. 
Hoffmann,  Fr.,  551. 
Hoffmann.  G,.  .554. 
llofinann,  F..  204. 
Hohnbaum,  Oil. 
Holdefreund,  .554,  .564. 
Ilollliouse,  862. 

Homburg.  waters  of,  in  diseases  of  the  pancrea.">,  587. 
Homo.  Everard,  18. 
Honmielshoim,  473. 
Uoppc,  340,  5(}0,  616. 


Hul)«r,  21,  646,  667. 

Huber,  Carl,  -Sill. 

Hueter,  458,  494. 

Hnettc,  874. 

llugcnbcrper,  272. 

Hugues,  42. 

Huizinga,  421. 

Hulme,  23. 

Hunter,  99,  105. 

Hunter,  John,  747,  748, 

Huss,  Magnus,  516,  619. 

Husson,  314. 

Hutchinson,  066. 

Hutchinson,  Jonathan,  44. 

Hydrasmia  in  lardaceous  spleen,  483. 

Hydropathy  in  abnormal  seminal  losses,  873. 

Hypersemia  of  the  Pancreas,  5!K). 

Hypersesthesia  and  Neuralgia  of  the  Bladder,  700. 

Hypertrophy  of  the  Bladder,  725. 

Hypertrophy  of  the  Pancreas,  590. 

Hypertrophy  of  the  Spleen,  470. 

Hyrtl,  355,  629. 

Icterus  in  acnte  diffuse  peritonitis,  2.53  ;  in  cancer 
of  the  peritoneum,  341 ;  in  diseases  of  the  pan- 
creas, 579;  in  infantile  peritonitis,  290;  in  leucre- 
mia,  520  ;  in  splenitis,  447  ;  icterus  gravis  in  eti- 
ology of  acute  tumor  of  the  spleen,  452. 

Iliac  Fossa,  Right,  Indamm.'ition  in,  312. 

Immermann,  75. 

Impotence,  682. 

Impotence  following  abnormal  seminal  losses,  856 ; 

following  stricture  of  the  urethra,  798. 
Incontinence  of  Urine,  719. 
Infantile  Peritonitis,  287. 

Infectious  diseases  in  etiology  of  diseases  of  the 

spleen,  300. 
Inflammation  of  the  Bladder,  674. 
Inflammation  of  the  Epididymis,  787. 
Inflammation  of  the  Prostate,  784. 
Inflammation  of  the  Spermatic  Cord,  787. 
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suprarenal  capsules,  645  ;  in  echinococcus  of  the 
spleen,  492 ;  in  infantile  peritonitis,  290 ;  in  in- 
flammation in  the  right  iliac  fossa,  319 ;  in  larda- 
ceous  spleen,  484 ;  in  leucasmia,  520 ;  in  melanse 
mia,  545  ;  in  splenitis,  447 ;  following  stricture  of 
the  urethra,  798. 

Intestines,  affections  of,  in  acute  diffuse  peritonitis, 
234  ;  in  puerperal  peritonitis,  282  ;  in  tubercular 
peritonitis,  327 ;  in  etiology  of  acute  diffuse  peri- 
tonitis, 226  ;  of  leucaemia,  607. 

Iodine,  application  ot,  in  chronic  diffuse  peritonitis, 
302 ;  in  diseases  of  the  spleen,  420,  426  ;  in  gonor- 
rhceal  rheumatism,  817  ;  in  inflammation  in  the 
right  iliac  fossa,  323  ;  in  splenitis,  450. 

Iron,  preparations  of,  in  abnormal  seminal  losses,  872 ; 
in  chronic  cystitis,  698  ;  in  diseases  of  the  spleen, 
420,  422 ;  in  diseasea  of  the  suprarenal  capsules, 
664 ;  in  gonorrhoea,  776,  778 ;  in  incontinence  of 
nrine,  722,  724  ;  in  leucsemia,  530  ;  in  melanjemia, 
547;  in  paralysis  of  the  bladder,  718;  in  pseudo- 
leucremia.  476. 

Irritants  in  etiology  of  cancer  of  the  oesophagus,  188. 

Ischuria,  708. 

Jaap,  44. 
Jacqot,  519. 
Jacciuinelle.  448. 
Jaeger,  104. 
Jakubasch,  .391,  521, 
Jameson,  44 
Jenni,  578. 
Johnson,  835. 

Joints,  affections  of,  in  gonorrhceal  rheumatism,  816. 
JoncR,  Bence,  852. 
Jones,  Handfleld,  625. 
Julien,  249. 

Kade,  91. 

Kaula.  841,  877. 

Knulich,  325,  327,  330,  336, 

Kehrer,  276. 

Kekul6,  477. 

Kerner.  415,  416,  531. 

Kernig,  447. 


Key,  .m 

Kidneys,  affections  of,  in  leucremia,  513  ;  in  melanre- 
mia,  541 ;  in  tubercular  peritonitis,  327 ;  in  eti- 
ology of  acute  diffuse  peritonitis,  229  ;  of  chronic 
cystitis,  688 ;  of  impotence,  888 ;  of  splenitis,  4';S  ; 
following  cancer  of  the  oesophagus,  183 ;  follow- 
ing gonorrhoea,  791. 

King,  97,  99. 

Kirby,  22,  2.3,  118. 

Kiwisch,  239,  273.  282. 

Kleberg,  566. 

Klebs,  4,  47,  49,  50,  58,  62,  69,  78.  131,  Vi'i,  140.  161, 
167,  168,  174,  175,  190,  199,  237,  310,  339,  458,  51.5, 
555,  576,  577,  597,  603,  609,  615,  617,  022,  (i  .O 

Klota.  30,  162,  4S0,  433,  592,  693,  600,  617,  621,  628, 
629. 

Klose,  01. 

Kobelt,  885. 

Kocher,  !K)6. 

Koeberl6,  425. 

Koehler,  175,  419. 

KoelUker,  366,  637.  638.  6.57.  826.  827,  852.  8S4. 
Koenig,  21,  24,  30,  39,  58.  62.  90,  174,  190,  1!I6,  494. 
Koerner,  35)0,  391,  502,  516,  521. 
Kohlrausch,  884. 
Kolbe,  880. 

van  der  Kolk,  Schroeder,  835,  862,  868. 

Kopp,  610. 

Korowin,  559. 

Kottmann,  503,  504. 

Krabbe,  H.,  <91. 

Kraus,  191. 

Krause,  W.,  22,  24. 

Krosz,  211. 

Kuechenmeister,  374,  412.  424.  434. 
Kuechler,  425. 

Kuohne,  58,  60,  62,  477.  555,  560,  561. 
Kuettner,  438,  459. 
Kundrat,  234,  326,  327,  339. 
Kuntzmann,  569. 
Kunze,  32,  175. 
ICurz,  62. 

Kufismaul.  6" 4,  647. 
Kyber,  E.,  479,  480. 

Laknnec,  220. 
Lafont-Goyzy,  874. 

Lallcmanrt,  722,  723.  727,  824,  &30,  SUZ.  837.  841.  842, 
843,  844,  849.  850,  851.  8.53,  857,  858,  862,  866,  fc69, 
870,  876,  877,  878,  879. 

Lamansky,  6^37. 

Lambl,  310, 

Lancy,  783. 

Laugdon-Down,  575,  588. 
Lanccrcaux,  486,  603, 
Lancisi,  534. 


INDEX 


925 


Lniigerhftns,  65fi. 
LunjjhaHs,  -172,  -ITS. 
Laiizoiii,  3U,  146. 
Liipoyronie,  90-1. 
Liinlaceoiis  Spleen,  477. 
Larrey,  T^iS. 

Liischkewitsuh,  040,  655. 
Lasagne,  43,  2CS. 
Lat-schenberger,  55S. 
Laurens,  201. 
Laveran,  502. 

Lead,  acetate  of,  in  gonorrhoea  in  women,  806 ;  iodide 
of,  in  epididymitis,  791 ;  tannate  of,  in  gonorriicea, 
779. 

Lead-poisoning  in  etiology  of  paralysis  of  the  oesopha- 
gus, 212. 
Leber,  519. 

Lebert,  174, 187,  190,  230,  452,  494. 
Lebert  on  Diseases  of  tho  Bladder,  671. 
Lecat,  739. 

Le  Diberder.  131,  132. 
Leichtcnstem,  393,  395,  400,  401,  402. 
Leisering,  505. 

Lemon-juice  in  gonorrhoeal  rheumatism,  817. 

Lenz,  559. 

Lereboullet,  232. 

Letzerich,  200. 

Leube,  99,  100,  145,  151,  244. 

Leucseniia,  499. 

Leuckart,  374. 

Lcndet,  115,  473,  506. 

Lcue,  36S,  372. 

Levier,  568. 

Lewin,  853. 

Leyden,  426. 

Liebermcister,  199,  455. 

Liebreich,  519. 

Liegooi.i,  887,  911,  912. 

Liehmann,  501. 

Lieutand.  168,  554,  605,  609,  630. 
Linas,  436. 
Lind,  410. 
Lindau,  47. 

Lipomata  of  the  Peritoneum,  338. 
Li-ster,  89. 
Littr6,  54,  65. 
Litzmaiin,  284. 

Liver,  affections  of,  in  acute  diffuse  peritonitis,  235 ; 
in  cancer  of  the  CESophagus,  183 ;  in  diseases  of 
the  spleen,  374 ;  in  diseases  of  the  suprarenal 
capsules,  654  ;  in  Icuciemia,  513 ;  in  melanremia, 
5-10;  in  puerperal  peritonitis,  282;  in  tubercular 
peritonitis,  .327  ;  in  etiology  of  acute  diffuse  peri- 
tonitis, 221t;  of  chronic  diffiise  peritonitis,  290;  of 
hemorrhage  of  the  oBsophagus,  130. 

Lloyd,  569. 


Lobsteln,  035. 
Locb,  8!]\). 
Loobol,  268. 
Loeschncr,  592. 
Longot,  8.'39. 
Lorain,  815. 
Lorinzcr,  420. 
Lotzbeck,  21. 
Louis,  141,  222,  292,  682. 
Lowe,  674. 
Ludlow,  60,  07. 
Ludwig,  355,  406. 
LuRcke,  609. 
Luithlen,  609. 

Lung.5,  affections  of,  in  leuc^mia,  514  ;  in  melanromia, 
541 ;  in  puerperal  peritonitis,  282 ;  in  tubercular 
peritonitis,  327 ;  in  etiology  of  acute  diffuse  peri- 
touitis,  230 ;  of  acute  tumor  of  the  spleen,  454 ; 
of  lardaceous  spleen,  482  ;  affections  of,  following 
cancer  of  the  oesophagus,  18;i ;  following  dilata- 
tion of  the  oesophagus,  79 ;  follo\ving  perforation 
of  the  oesophagus,  118. 

Lupiilin  in  abnormal  seminal  losses,  874 ;  in  gonor- 
rhoea, 770 ;  in  incontinence  of  urine,  723 ;  in 
spasm  of  the  bladdiir,  7(i0. 

Luschka,  48,  50,  138,  139,  315,  316,  351,  394,  402,  555, 
637,  057,  844. 

Lussanua,  355,  370,  569. 

Lymphatics,  intlaramatiou  of,  in  consequence  of 
gonoiThoea,  782. 

Macadam,  292. 
MacDowel,  222. 
Mackenzie,  Morell,  13,  44. 
Magdelain,  424. 
Maier,  R.,  025. 

Malarial  fever  in  etiology  of  diseases  of  the  spleen, 
350 ;  treatment  of,  in  prophylaxis  of  diseases  of 
the  spleen,  407. 

Male  Genital  Organs,  Diseases  of  the, 
823;  introduction,  823. 
Abnormal  Seminal  Losses,  824;  bibliography, 
824;  general   description,  826;  etiology,  838; 
pathological  anatomy,  849  ;  symptomatology  and 
diagno.sis,  850  ;  course,  terminations,  prognosis, 
864 ;  treatment,  870. 
Impotence,  882 ;  general  description,  SS2 ;  progno- 
sis, treatment,  896. 
Sterility  in  the  Male,  901 ;  bibliography,  901 ; 
definition,  901 ;  aspertnatlsni,  W2 ;  general  de- 
scription, 902;  prognosis,  treatment.  !K)9;  azo- 
bnpermism,  910  ;  general  description,  910. 

Malformations  of  the  Bladder,  772. 

Malformations  of  the  Suprarenal  Uapsulea,  678. 

Malformations  of  the  Urethra,  741. 

Malgaigne,  880. 


926 


INDEX. 


Malouin,  271. 
Malpighi,  477. 
Mamll,  853. 
Mnntegazza,  827, 
Man  tell,  441. 
Mfticus.  .'JTU,  4-16. 
Jtarowaki,  C"i6. 

Marrow  of  the  bones,  affections  of,  in  leucaemia,  511. 
Marshall,  7:W. 
Martin,  2!)1. 
Marx,  58.  61. 

Masturbation  in  ctiolopy  of  abnormal  seminal  losses, 
S^U ;  of  impotence,  81)3 ;  of  spasm  of  the  bladder, 
701. 

Matico  in  chronic  cystitis,  697. 
Maiichart,  630. 
Mayer,  43,  367. 
Mayer,  W.,  31,  97,  109. 
Mayr,  &2. 

Measles  in  etiology  of  acute  tumor  of  the  spleen,  454 

Meckel,  534.  535,  536,  541. 

Meckel,  J.  F.,  22. 

Mees,  W.,  421. 

Meier,  M.,  470. 

Meigs,  Forsyth,  81. 

Meissner,  560. 

Melanajmia,  535. 

Membranes  of  the  brain,  affections  of,  in  leucaemia, 

514. 
M6ni6re,  236. 

Menstruation,  disorders  of,  in  etiology  of  acute  diffuse 
peritonitis,  231. 

Mental  causes  of  abnormal  seminal  losses,  849 ;  of 
leucaamia,  507. 

Mental  symptoms  in  abnormal  seminal  losses,  860. 

Mercury  in  acute  diffuse  peritonitis,  253  ;  in  diseases 
of  the  pancreas,  587;  in  diseases  of  the  spleen. 
420  ;  in  gonorrhoeal  ophthalmia.  814  ;  in  infantile 
peritonitis,  291 ;  in  inflammation  in  the  right 
iliac  fossa,  323  ;  in  puerperal  peritonitis,  27(1 ;  in 
unction  of,  in  prostatitis,  787 ;  in  etiology  of  dis- 
eases of  the  spleen,  361. 

Merkel,  G.,  81. 

Merkel  on  Diseases  of  the  Suprarenal  Capsules,  633. 
Mcsembryanthemum  crystallinum  in  spasm  of  the 

bladder,  708. 
Meyer,  94,  97. 107,  109,  718. 
Meyer,  Moriiz,  426,  427. 
Michon,  718. 
Middeldorpff,  171, 
Milani,  426. 

Miliary  tuberculosis,  acute,  in  etiology  of  acute  tumor 

of  the  spleen,  454. 
Mohr,  519. 

Mondiero,  18,  22,  51,  114,  118,  141,  142,  180,  204,  227, 
554,  594,  598,  G.30. 


Monod,  718. 
Monot,  8(4. 

Monro,  26.  ITl,  172,  203. 
Montfaucon,  534. 
Monti,  62. 

Morbid  Growths  of  the  (Esophagus,  167. 
Morbid  Growths  of  the  Pancreas,  608. 
Morehead,  229. 

Morgagni,  220,  370,  376,  554,  879. 
I  Morgandie,  419. 
Morin,  874. 
Mosler,  430. 

Mosler  on  Diseases  of  the  Spleen,  349. 
Mouion,  8,  10. 
Moyse,  569, 

Mucous  membranes,  affections  of,  in  dilatation  of  the 
oesophagus,  48,  67,  71 ;  in  diseases  of  the  spleen, 
371 ;  in  diseases  of  the  suprarenal  capsules,  656  ; 
in  gonorrhoea,  752,  763;  in  leuctemia,  51U;  in 
melansemia,  541. 

Muehry,  609,  610. 

Mueller,  J.,  369,  S^iS,  884. 

Mueller,  W.,  69,  353,  354,  378,  379,  440,  457,  473,  476, 

508,  519. 
Munk,  575,  576,  577. 

Muscles,  affections  of,  in  acute  diffuse  peritonitis, 

235  ;  in  puerperal  peritonitis,  282. 
Mycosis  of  the  CEsophagus,  200. 
Myxoma  of  the  Peritoneum,  338. 

Naebowing  of  the  CEsophagus,  17. 

Nasse,  441,  500, 

Nathan,  606. 

Naimiann,  349. 

Naunyn,  345,  390. 

Nepven,  862,  853. 

Nervous  influence  in  etiology  of  diseases  of  the  spleen, 
363. 

Nervous  symptoms  in  abnormal  seminal  losses.  {■\57  ; 
in  acute  diffuse  peritonitis.  242,  252;  in  disca.<cs 
of  the  spleen,  384  ;  in  diseases  of  the  suprarenal 
capsules,  647 ;  in  echinococcus  of  the  spleen,  4i)2 ; 
in  infantile  peritonitis,  290  ;  in  leuaemia,  519 ;  in 
melanwmia,  542  ;  in  paralysis  of  the  bladder,  713 ; 
in  puenieral  peritonitis,  284;  in  spasm  of  the 
bladder,  703. 

Nervous  system,  affections  of,  in  diseases  of  the  supra- 
renal capsules,  654 ;  affections  of,  in  etiology  of 
abnormal  seminal  lasses,  839;  of  impotence,  888; 
of  paralysis  of  the  bladder,  711 ;  of  spasm  of  the 
bladder,  701. 

Neucourt,  708. 

Neumann,  174,  187,  869,  474,  502,  611,  512,  513,  515. 

52(i,  592,  628. 
Neuralgia  and  Hyperassthesia  of  the  Bladder,  700. 
Ncureutter,  130. 


INDEX. 


927 


Neuroses  of  the  Blndilor,  700. 
Neuroses  of  the  CKsophagus,  202. 
Newberry,  411. 

New  Formotions  of  the  Peritoneum,  337. 
New  Growths  of  the  Bladder,  735. 
Newnham,  441. 
Nicoladoni,  48.  54.  61. 

Niemeyer,  32,  121,  125,  175,  474,  708,  723,  S70. 
Night-sweats  in  tubercular  peritoniti?,  320. 
Nutrition,  disturbances  of,  in  abnormal  seminal  loeses, 
857,  863. 

Nu.x  vomica  in  abnorma»  seminal  los-sef,  879 ;  in  im- 
potence, S99 ;  in  incontinence  of  urine,  723. 

Obermeier,  .%1,  459,  4C0. 
Oedmansson,  603. 
Ochl,  B.,  363. 
Oertel,  454. 
CEsophagoscopy,  7. 
CEsophagotomy  in  stenosis,  44. 

CEsopIiagus,  Diseases  of  the,  3;  bibliogra 
phy,  3. 
General  Etiology,  5. 

General  Stmptomatologt  and  Diagnosis,  5. 

General  Therapedtics,  15. 

Stenosis,  17 ;  bibliography,  17 ;  pathology  and 
etiology,  17  ;  congenital  stenosis,  18  ;  stenosis  by 
compression,  20  ;  obstruction  stenoses,  25  ;  stric- 
tures, 27 ;  spastic  stenosis,  33 :  symptoms  and 
diagnosis,  33 ;  termination  and  prognosis,  41 ; 
treatment,  43. 

Dilatations,  46 ;  bibliography,  46 ;  simple  el-ta- 
sice,  47 ;  diverticula,  51 ;  pre.ssure  diverticula. 
52 ;  etiology  and  pathogenesis,  59 ;  traction  di 
verticula,  68 ;  symptoms,  diagnosis,  and  termi 
nations,  S4 ;  prognosis  and  treatment,  88. 

Ruptures  and  Perforations,  90  ;  ruptures,  90 ; 
bibliography,  91 ;  oesophago-malncia,  98:  perfora- 
tions, 110  ;  bibliography,  110  ;  patholog3-.  111 ; 
symptomatology  and  diagnosis,  120 ;  prognosis 
and  treatment,  126. 

Hemobrhaoes,  128 ;  pathology  and  etiology,  128 ; 
diagnosis  and  prognosis,  133  ;  treatment,  133. 

Inflammations,  Ulcers,  Qangrbne,  134;  bibli 
ography,  134 ;  pathology  and  etiology,  134 ;  ca- 
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growths  of  the  bladder,  7.40  ;  in  prostatites,  787 ; 
in  puerperal  peritonitis,  276 ;  in  rui)ture  of  the 
spleen,  499;  in  sjiasm  of  the  bladder,  706. 

Oppolzer,  49,  50,  91,  94,  106,  175,  191,  486,  501,  592, 
593,  640. 

Otto,  430. 

Overbeck,  362. 

Pain  in  acute  cystitis,  667 ;  In  acute  diiTuse  peritoni- 
tis, 239,  248,  2(i5 ;  in  acute  pancreatitis,  595 :  in 
acute  tinnors  of  the  si)lecn,  467;  in  calculus 
vesicae,  728;  in  cancer  of  the  oesophagus,  192  ;  in 
concer  of  the  pancreas,  612;  in  cancer  of  the 
peritoneum,  342,  ;M3  ;  in  chronic  cystitis,  689;  in 
chronic  diffuse  peritonitis.  2'.t3,  296,  299 ;  in  cir- 
cumscribed peritonitis,  ,307  ;  in  cystitis  791 ;  in 
diseases  of  the  oesophagus,  6 ;  in  diseases  of  tho 
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pancreas,  580  ;  in  diseases  of  the  spleen,  S65  ;  in 
diseases  of  tlie  suprarenal  capsules,  615  ;  in  echi- 
nococcus  of  the  sploun,  491 ;  in  eijididymitia,  788 ; 
in  goiionhiEa,  15-1,  T5'J  ;  in  goiiorrhcEu  in  women, 
801 ;  in  gonorrhceal  rheumatism,  816 ;  in  infantile 
peritonitis,  989;  in  inHammation  of  the  oesoph- 
agus, l&i ;  in  inflammation  in  right  iliac  fossa, 
319 ;  in  lardaceous  spleen,  483 ;  in  neuralgia  of 
the  blaikler,  702  :  in  new  growths  in  the  bladder, 
737 ;  in  prostatitis,  7S5 ;  in  pseudo-leucaemia, 
475;  in  pyelitis,  793;  in  rupture  of  the  spleen, 
498 ;  in  splenitii=,  447 ;  in  stricture  of  the  urethra, 
7!)(i ;  in  tubercular  peritonitis,  328,  332. 
Palletta,  KiS. 

Palpation,  in  acute  tumors  of  the  spleen,  467;  in  can- 
cer of  the  pancreas,  013:  in  circumRcribed  peri- 
tonitis, 308  ;  in  diseases  of  the  cesophagus,  8  ;  in 
diseases  of  the  pancreas,  583 ;  in  diseases  of  the 
spleen,  393  ;  in  echinococous  of  the  spleen,  492 ; 
in  hypertrophy  of  the  bladder,  725 ;  in  inflamma- 
tion in  the  right  iliac  fossa,  320 ;  in  leucwmia, 
620 ;  in  mclanaemia,  543  ;  in  new  growths  of  the 
bladder.  737 :  in  paralysis  of  the  bladder,  713. 

Pancreas,  Diseases  of  the,  551;  bibliog- 
raphy, 551 ;  history,  553. 

General  Anatomical  and  Phtsiologioal  Re- 
marks, 555. 

General  Pathology  and  Symptomatology.  563 ; 
emaciation,  565 ;  flow  of  saliva  like  fluid  from  the 
mouth,  567 ;  diarrhfEa,  568 ;  fat  in  the  mtestinal 
discharges,  569;  diabetes  raellitus.  574;  connec- 
tion with  Addison's  disease,  578  ;  intestinal  symp- 
toms. .579. 

General  Etiology,  585. 

General  Treatment,  536. 

HYPERiEMrA  AND  Anjemia,  590;  general  remarlcs, 
590. 

Hypertrophy  and  Atrophy,  590;  bibliography, 
590  ;  general  remarks,  590. 

Acute  Pancreatitis,  592;  bibliography,  592; 
acute  primary  pancreatitis,  592 ;  pathological 
anatomy,  594 ;  etiology,  594 ;  symptomatology. 
595  ;  treatment,  690 ;  acute  secondari/  pancrea- 
tilifs,  590  ;  etiology,  590 ;  diagnosis.  597. 

Chronic  Pancreatitis,  599 ;  bibliography,  599 : 
pathological  anatomy,  600 ;  symptomatology,  605; 
treatment,  008. 

Morbid  Growths,  608 :  bibliography,  608 ;  etiology, 
611 ;  symptomatology,  611 ;  diagnosis,  613  ;  treat- 
ment, 015. 

Cysts,  015;  bibliography,  615;  etiology,  015;  ding- 
nosi.<,  617  ;  treatment  018. 

Concretions,  618 ;  general  description,  619 ;  diag- 
nosis, 620 :  treatment,  021. 

Hemorbhages.  021 ;  bibliograpliy,  621 ;  general 
description,  621. 


Fatty  and  Amyloid  Disease,  624  ;  bibliography, 

624  ;  general  description,  624. 
Accessory  Pancreas,  020 ;  bibliography,  626 : 

general  description,  627. 
Anomalies  in  Position,  629 ;  bibliography,  629 ; 

general  description,  629. 
Foreign  Bodies,  630 ;  bibliography,  630 ;  general 
description,  630. 
Pancroa.--,  affections  of,  in  etiology  of  acute  diffuse 

peritonitis,  230. 
Pancreas,  affections  of,  following  cancer  of  the  oesoph- 
agus, 183. 

Pancreas,  infusion  of,  in  di.sea.ses  of  the  pancreas,  588, 
615. 

Pancreatic  juice,  composition  of,  560. 

Pappenheim.  .500. 

Paracelsus,  419.  747. 

Paralysis  of  the  CEsophagus,  212. 

Parasites  of  the  Oesophagus,  197.- 

Par6,  Ambroiso,  679. 

Paresis  and  Paralysis  of  the  Bladder,  708. 

Parker,  497. 

Parker,  Willard,  323. 

Parkes,  502. 

Pathology.   See  Different  Diseases. 
Paul,  61. 

Pauli,  842,  840,  879. 
Paulicld,  192,  372,  614. 
Paulus  Aegineta,  350. 
Pavy,  472. 
P6an,  425. 
Pemberton.  565. 

Penis,  affections  of,  in  etiology  of  impotence,  685. 
Penkert,  380. 
Penzoldt,  145,  244. 
Pepper,  610.  618. 

Pepper  in  diseases  of  the  spleen,  419,  531. 

Percussion  sound  in  acute  diffuse  peritonitis.  244. 
207 ;  in  acute  tumors  of  the  spleen,  408 ;  in  chron- 
ic diffuse  peritonitis,  294,  296  ;  in  diseases  of  the 
cesophagus,  11,  36  ;  in  di.seascs  of  the  pancreas, 
584 ;  in  diseases  of  the  spleen,  394 ;  in  hypertro- 
phy of  the  bladder,  725 ;  in  infantile  peritonitis, 
289  :  in  inflammation  in  the  right  iliac  fossa,  .320  : 
in  leucivsmia,  520 ;  in  paralysis  of  the  bladder, 
712 ;  in  puerperal  peritonitis.  274,  283 ;  in  spleni- 
tis, 448 ;  in  tubercular  peritonitis,  329. 

Pereira,  772. 

Perforations  and  Ruptures  of  the  (Esophagus,  90. 
Perforative  Peritonitis,  262. 

Pericardium,  affections  of,  in  leucsomift,  514 ;  in  puer- 
peral peritonitis,  282;  in  tubercular  peritonitis. 
327;  followiutr  dilatntion  of  the  oesophagus  SO ; 
following  pprfomtion  of  the  rosoiihagjis.  118. 

Perineum,  injury  of,  in  etiology  of  aspcrmatism,  906. 

Perls,  58. 
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Peritoneum,  Olseaxes  of  the,  217. 

Inflammation  of  thk  PEaiTONf:oM,  217  ;  biblioR- 
raphy,  217 ;  history,  219. 

AouTK  Diffuse  Peuitonitis,  221  ;  pnthofrencRiB 
and  etiology,  221  ;  puthologicul  niiatoiny,  232 ; 
symptomatolofiy,  239;  analysis  of  Rymptoms,  242; 
course,  duration,  results,  prognosis,  253 ;  diagno- 
sis, 25<) ;  treatment,  253  ;  perforative  peritonilis, 
292;  etiology,  2G2 ;  pathological  anatomy,  263; 
symptomatology,  2()5 ;  course,  diagnosis,  treat- 
ment, 2<)S;  puerperal  peritonitis,  269;  bibliog- 
raphy, 269  ;  metroperitonitis,  peritonitis  without 
pya;mia.  273  ;  symptomatology,  273;  treatment, 
275;  peritonitis  lymphatica,  pycemia  with  peri- 
tonitis, 277  ;  symptomatology,  282 ;  treatment, 
286 ;  infantile  peritonitis,  287  ;  bibliography,  287 ; 
pathogenesis  and  etiology,  267  ;  symptomatology, 
288:  treatment,  291. 

Chbonio  Diffuse  Pebitonitis,  292 ;  chronic  stage 
supervening  on  an  attack  of  general  acute  peri- 
tonitit,  292;  pathological  anatomy,  292;  symp- 
tomatology, 293 ;  chronic  peritonitis  arising  in 
the  course  of  old-standing  ascites,  290 ;  latent 
general  peritonitis,  297 ;  diagnosis,  300  ;  progno- 
sis and  treatment,  302. 

ClBCUMSCRIBED  P^BITONITIS,  ACUTE  AND  CHRON- 
IC, 302 :  bibliography,  302  ;  pathological  anatomy, 
300 ;  symptomatology,  307. 
Ttphlitis  and  Perityphlitis,  312 ;  bibliography, 
312 ;  etiology,  314  :  pathological  anatomy,  317 ; 
symptomatology,  319 ;  duration  and  diagnosis, 
321 ;  prognosis  and  treatment,  323. 
TuBERCULAB  PERITONITIS,  324 ;  bibliography,  324 ; 
pathogenesis  and   etiology,   325 ;  pathological 
anatomy,  325 ;  symptomatology,  327 ;  prognosis 
and  diagnosis,  334 ;  treatment,  330. 
New  Formations  and  Carcinomatous  Pebito- 
MiTis,  337 ;  bibliography,  3-37 ;  general  remarks, 
338 ;  carcinoma,  339 ;  etiology,  339 ;  pathological 
anatomy,  340  ;  symptomatology,  841 ;  diagnosis 
and  treatment,  344. 
Ascites,  344 ;  general  description,  344. 
Peritoneum,  affections  of,  in  melansemia,  545 ;  in  eti- 
ology of  diseases  of  the  spleen,  438. 
Perityphlitis  and  Typhlitis,  312. 
Peni,  balsam  of,  in  chronic  cystitis,  697. 
Petermann,  F.,  421. 
Petit,  582,  010. 
Petit,  J.  L..  715. 

Petri,  31.  32.  174,  175,  176,  178,  179,  ISO,  183, 187, 193. 

Petrina,  339,  343. 

Pettenkofer,  377,  389,  518. 

Pfeil-Schneider,  391. 

Pfeuffer,  204,  497. 

Pflneger,  558. 

Phllippeau,  637. 
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Phillips,  734. 

PhosphoruH  in  impotcuco,  899. 
Pick.  129. 
PickfonI,  8-J7. 

Pitrment  in  the  blood  in  melannsmia,  535. 
Piiicus,  6.37. 
Pio  Foa,  041 

Piorry,  398,  400.  403,  422,  463,  500,  584. 
Pirogofl,  281,  3%. 

Pitha,  707,  717,  739,  741,  742,  800,  846,  855,  876,  879, 

880. 
Plaggo,  868. 

Planer,  534,  535,  541,.  542,  543. 
Plaskuda,  199. 
Plautus,  356. 
Playfair,  494. 
Pleischel,  441. 

Pleura,  affections  of,  in  leucaemia,  514 ;  in  puerperal 
peritonitis,  282  ;  in  tubercular  peritonitis,  327 ; 
following  dilatation  of  the  oesophagus.  79 ;  fol- 
lowing perforation  of  the  oesophagus,  118 ;  in  eti- 
ology of  acute  diffuse  peritonitis,  230. 

Poisons  in  etiology  of  corrosive  inflammation  of  the 
oesophagus,  155  ;  of  diseases  of  the  spleen,  362. 

PoTlender,  457, 

Pollutiones  nocturnae  et  diurnae,  824. 
Polypi  of  the  Bladder,  736. 
Pomes,  43. 

Ponfick,  360,  361,  362,  443,  444,  445,  459,  460, 461,  462, 

513. 
Popper,  576. 

Portal,  220,  358,  372,  495,  507,  568,  580,  619,  623. 

Position  of  body  in  acute  diffuse  peritonitis,  240,  252. 

Position  of  the  Pancreas,  Anomalies  in,  029. 

Position  of  the  Spleen,  Anomalies  in,  430. 

Potassium,  broinide  of,  in  abnormal  seminal  losses, 
S74 ;  in  cystitis,  794 ;  in  diseases  of  the  spleen, 
420  ;  in  gonorrhosa,  770  :  in  spasm  of  the  bladder, 
707  ;  in  spasm  of  the  oesophagus,  211 ;  iodide  of, 
in  diseases  of  the  suprarenal  capsules,  004  ;  in 
enlargement  of  lymphatic  glands  following  gonor- 
rhoea, 782 ;  in  epididymitis,  790 ;  in  gonorrhoea! 
rheumatism,  S17  ;  in  spasm  of  the  bladder,  708. 

Power,  Henry,  209,  211. 

Predescu,  43. 

Pregnancy,  in  etiology  of  acute  tumor  of  the  spleen, 
452 ;  in  etiology  of  diseases  of  the  pancreas,  585. 

Prepuce,  affections  of,  in  etiology  of  abnormal  seminal 
losses,  846. 

Pressure  upon  the  prostate  gland  in  abnormal  seminal 
losses,  878. 

Prognosis.    See  Different  Diseases. 

Prostate  gland,  affections  of,  in  etiology  of  asperm*- 
tism,  900 ;  of  hypertrophy  of  the  bladder,  725. 

Prostate  gland,  enlargement  of,  in  etiology  of  hyper- 
trophy of  the  bladder,  726. 


930 


INDEX. 


Prostatitis  following  gonorrhnoa,  784. 
Pseudo-leuciBinia,  470. 

Psychical  causes  of  abnormal  seminal  losses,  841. 
Puche,  874. 
Piichelt,  314. 

ruorperal  diseases  in  etiology  of  splenitis,  438. 
Puerperal  Fever,  269. 

Puerperal  fever,  in  etiology  of  acute  tumor  of  tho 

spleen,  452. 
Puerperal  Peritonitis,  269. 

Pulse,  iu  acute  diffuse  peritonitis,  241,  250,  265;  in 
acute  pancreatitis,  595 ;  in  chronic  diffuse  peri- 
tonitis, 293,  299 ;  in  circumscribed  peritonitis, 
SOS  ;  in  diseases  of  the  suprarenal  capsules,  646 ; 
in  infantile  peritonitis',  289;  in  leucaemia,  519; 
in  puerperal  peritonitis,  274,  283  ;  in  spasm  of  tho 
bladder,  703 ;  in  tubercular  peritonitis,  329,  334. 

Purkinje,  560. 

Purton,  49,  50. 

Purulent  effusion  in  acute  diffuse  peritonitis,  237. 
Py£emia  in  etiology  of  acute  tumor  of  the  spleen,  452 ; 

of  infantile  peritonitis,  288 ;  of  splenitis,  438. 
Pyelitis  following  gonorrhoea,  791. 
Pyrmont,  waters  of,  in  chronic  cystitis,  698. 

QUAIN,  501. 

Quinine  in  acute  tumor  of  the  spleen,  469  ;  in  chronic 
cystitis,  697 ;  in  chronic  diffuse  peritonitis,  302 ; 
in  diseases  of  the  spleen,  410,  413  ;  in  diseases  of 
the  suprarenal  capsules,  664  ;  in  gonorrhoea,  776  ; 
in  leucaemia,  529  ;  in  melansemia,  546  ;  in  paraly- 
sis of  the  bladder,  716  ;  in  pseudo  leucEemia,  476  ; 
in  puerperal  peritonitis,  286;  in  spasm  of  the 
bladder,  707. 

Quiquerez,  433. 

Quittenbaum,  425. 

Race  in  etiology  of  diseases  of  the  spleen,  357. 

Eachitis  in  etiology  of  diseases  of  the  spleen,  358. 

Rademacher,  368,  405. 

Badziejewsky,  587. 

Rahn,  554,  567,  610. 

Ramadge,  406. 

Ranke,  H.,3S9,  390,521. 

Ranvier,  473. 

Ravoth,  880. 

Rayer,  731,  735.  889. 

R6camier.  610. 

von  Recklinghausen,  458,  502,  514,  515,  575,  616,  618, 
62(1. 

Rectum,  affections  of,  in  etiology  of  abnormal  seminal 
losses,  846 ;  of  spasm  of  the  bladder,  701. 

Recurrent  fever,  in  etiology  of  acute  tumor  of  the 
spleen,  4.59. 

Reder,  142. 

Reeves,  162,  5G9,  672. 


Reibard,  800. 

von  Rcincko,  9,  121. 

Reinecke,  514. 

Respiration,  disturbances  of,  in  abnormal  seminal 
losses,  864  ;  in  acute  diffuse  peritonitis,  240,  251 ; 
in  acute  pancreatitis,  595  ;  in  chronic  diffuse  peri- 
tonitis, 293,  299;  in  diseases  of  the  spleen,  376; 
in  diseases  of  the  suprarenal  capsules,  646  ;  in  in- 
fantile peritonitis,  290 ;  in  leucsemia,  618 ;  in 
pseudo-leucsemia,  475  ;  in  puerperal  peritonitis, 
284  ;  in  rupture  of  the  oesophagus,  120. 

Respiratory  exercise  in  diseases  of  the  spleen,  406. 

Rest  iu  acute  diffuse  peritonitis,  260,  269;  in  acute 
cystitis,  686 ;  in  diseases  of  the  suprarenal  cap- 
sules, 6C4 ;  in  epididymitis,  790  ;  in  gonorrhoea, 
770  ;  in  prostatitis,  786. 

Retention  of  Urine,  708. 

Rezek,  432. 

Rheumatism,  Gonorrhceal,  814. 
Ribbentrop,  174. 
Ribes,  500. 
Richardson,  44. 

Ricord,  745,  748,  749,  755,  768,  775,  776,  784,  809,  814. 
Riess,  390. 
Rigal,  606. 
Rilliet,  290,  .325. 

Rindfleisch,  175,  190,  226,  481,  513. 

Risel,  657,  650. 

Ritchie.  S62. 

Ritter,  338. 

Roberts,  609. 

Robertson,  501,  502. 

Robm,  174,  502. 

Roboica,  598, 

Roederer.  141. 

Roenuow,  54,  55. 

Rokitansky,  26,  27,  49,  50.  52,  57,  61,  68,  69,  71,  76,  77, 
80,  104,  105,  131,  132.  146.  162,  170.  171,  175,  178, 
191,  195.  236,  274,  430,  4.33,  4:36,  442.  451,  471.  477, 
478,  495,  501,  555,  585,  603,  626,  62(i,  629,  630,  606. 

Rosenmueller,  430. 

Rosenstein,  421. 

Rossbach,  637,  640. 

Rostan.  603. 

Roth,  387,  430,  514,  515,  519. 
Rudneff,  478. 
Ruedinger,  20,  555. 

Rumination  in  dilatation  of  the  oesophagus,  66. 
Rupture  and  Perforation  of  the  CEsophagus,  90. 
Rupture  of  the  Spleen  and  its  Vessels,  494. 
Rutherford,  208. 
Ruysch,  742. 

Saeller.  490. 
Saemisch,  519. 
Sainte-Marie,  11, 13, 14,  40. " 
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Salisbury,  301,  -IfiS. 

S;iliva-likc  fliiitl,  flow  of,  in  the  mouth  in  diHeases  of 

the  pancreas,  5f>7. 
Salivation  in  diseases  of  the  spleen,  .371. 
Salkowsky.  31K),  S'Jl,  3!)i,  m,  510.  551. 
Salluoe,  495. 
Salmon,  lo'O. 
Sanderson,  327. 
Sandwith,  610. 
Santorini,  314. 

Sarcoma  of  the  Pancreas,  608. 
de  San-ssnre,  H.,  411. 
Saviotti,  558. 

Scarlatina,  in  etiology  of  acute  tumor  of  the  spleen, 

454  ;  of  infantile  peritonitis, 
Scherer,  239,  3S0,  391,  392,  502,  510,  521,  561. 
SchiflP,  205,  355,  370,  555,  561,  565,  566,  037. 
Schindler,  380,  391. 
Schlaeger,  421. 
Schlegel,  372. 

SchmackpfcfFer,  534,  5(i7,  598. 
Schmidt,  559,  561,  637. 
Schmidt,  C,  346,  477. 
Schmidt,  R.,  412. 
Schmitt,  906. 
Schneider,  26. 
Schnepf,  B..  501,  517. 
Schoeller,  535. 
Schoenlein,  419,  594. 
Schrelber,  501,  511,  516. 
Schroetter,  494. 
Schueppel  651. 
Schuh,  174,  266. 
Schultue,  .370. 
Schultze,  A.  S.,  355. 
Schultze,  Max,  354. 

Schulz,  877,  893,  900,  902,  907,  908,  909,  910,  913. 
Schulze,  Max,  515. 
Schumann,  495. 
Schupmann,  619,  020. 
Schuster,  395,  397,  400,  402. 

Schwalbach,  waters  of,  in  chronic  cystitis,  698 ;  in 

paralysis  of  the  bladder,  718. 
Schwanert,  380. 
Scoutetten,  292. 
Scribonius  Largus,  .356. 

Scrofula  in  etiology  of  diseases  of  the  spleen,  .358,  482. 
Scudamore,  426. 
Seegcn,  575,  888. 
Seitz.  17.5.  395,  400. 

Seltzer-water,  in.  chronic  cystitis,  695;  in  spasm  of  the 

bladder,  708. 
Semen,  composition  of,  826. 
Seminal  Losses,  Abnormal,  824. 

Seminal  passages,  afitections  of,  in  etiology  of  azo-  | 
iJspermism,  911.  I 


.Seminal  vpslclos,  abscoBS  of,  in  etiology  of  acute  diffiiKe 

poritonitis,  2."i0. 
Senator,  3'.K),  555,  560. 
Senoy,  43,  20  I,  208. 

Sensation,  disturbances  of,  in  abnormal  seminal  lossen, 
859 ;  in  disea.ses  of  the  oesophagus,  7  ;  in  diseascB 
of  the  spleen,  305. 
Serous  and  sero-ftbrinous  effusions  in  acuto  diffuxe 

peritonitis,  237. 
Sex  in  etiology  of  acuto  diffuse  peritonitis,  221  ;  of 
acute  pancreatitis,  594 ;  of  cancer  of  the  oesoph- 
agus, 186 ;  of  cancer  of  the  pancreas,  611 ;  of 
cancer  of  the  peritoneum,  340 ;  of  chronic  cystitis, 
688 ;  of  dilatation  of  the  oesophagus,  61,  76 ;  o£ 
diseases  of  the  pancreas,  5S5  ;  of  diseases  of  the 
spleen,  357;  of  diseases  of  the  suprarenal  cap- 
sules, 643  ;  of  lardaceous  spleen,  481 ;  of  Icucas- 
mia,  506  ;  of  oesophagomalacia,  100 :  of  paralysis 
of  the  bladder,  711 ;  of  perforations  of  the  oesoph- 
agus, 112  ;  of  psendo-leucasmia,  474  ;  of  spasm  of 
the  bladder,  701 ;  of  spasm  of  the  oesophagus,  207 ; 
of  typhlitis  and  perityphlitis,  317. 
Sexual  excess,  its  effects  upon  the  constitution,  833 ; 
in  etiology  of  abnormal  seminal  losses,  834  ;  of 
impotence,  893 ;  of  simple  inflammation  of  the 
urethra,  743. 

Se.xual  functions,  disturbances  of,  in  etiology  of  dis- 
eases of  the  spleen,  .357  ;  of  leucnsmia,  500  ;  in  the 
female,  treatment  of  disorders  of,  in  prophylaxis 
of  diseases  of  the  spleen,  407. 
Sexual  intercourse  in  etiology  of  gonorrhoea,  754,  758. 
Sexual  organs,  affections  of,  in  etiology  of  acute  dif- 
fuse peritonitis,  231 ;  over-irritation  in  etiology 
of  paralysis  of  the  bladder,  712, 
Siebert,  204,  404. 
Siebold,  J.  B.,  554. 
SiefEert,  276. 
Sigaud,  357. 
Silver,  570,  575. 

Silver,  nitrate  of,  in  abnormal  seminal  losses,  875 :  in 
gonorrhoea,  70S,  775 ;  in  gonorrhoea  in  women, 
805 ;  in  gonorrhoea  of  the  rectum,  808 ;  in  gonor- 
rhoea! ophthalmia,  813 ;  in  hemorrhage  from  the 
bladder,  727. 
Simon,  421,  425.  426,  773,  775. 
Simon,  G.,  491,  493. 
Simpson,  James,  287,  496. 
Sims,  66 

Skin,  affections  of,  in  diseases  of  the  spieen,  883  •  in 
diseases  of  the  suprarenal  capsules,  6 10.  047,  055 ; 
in  infantile  peritonitis,  289;  in  leucajmia,  519; 
in  melansemia,  541 ;  in  puerperal  peritonitis,  284. 
Small-pox,  in  etiology  of  acute  tumor  of  the  spleen, 
454;  of  infantile  peritonitis,  288;  of  inflamma- 
I       tlon  of  the  oesophagus,  145. 
I  Soda,  bicarbonate  of,  in  chronic  cystitis,  696. 
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Soemmering,  708. 
Softening  of  the  CEsophagUH,  98. 
Soil,  condition  of,  in  etiology  of  diseaRes  of  the  spleen, 
957. 

Sommerbrodt,  204. 
Sonsino,  Prospero,  559. 

Sounding  the  bladder  in  diagnosis  of  calculus  vesicae, 
729. 

Sounding  the  GEsophagua,  9,  40. 

Sounds,  use  of,  in  cancer  of  the  oesophagus,  194 ;  in 

spasm  of  the  oesophagus,  211. 
Spasm  of  the  Bladder,  700. 
Spasm  of  the  CEsophagus,  204. 

Speech,  disturbances  of,  in  abnormal  seminal  losses, 
£61. 

Spengler,  49,  50. 

Spermatic  Cord,  Inflammation  of  the,  787. 
Spermatorrhoea,  824. 

Spermatorrhoea  in  etiology  of  spasm  of  the  bladder, 
701. 

Spiegelberg,  272,  280,  281. 

Spinal  Cord,  affections  of,  following  cancer  of  the 
oesophagus,  180 ;  in  etiology  of  impotence,  888 ;  of 
paralysis  of  the  bladder,  711. 

Spleen,  Diseases  of  the,  349;  bibliography, 
349. 

General  Anatomical  and  Pathologioal  Re- 
marks, 850. 

General  Etiology,  355;  geographical  distribu- 
tion, 355  ;  climate,  sex,  age,  and  diet,  357  ;  infec- 
tious diseases,  360  ;  medicines,  poisons,  nervous 
influence,  congestion,  361. 

General  Stmptomatologt  and  Diagnosis,  364  ; 
local  sensations  in  the  neighborhood,  365 ;  sympa- 
thetic pains,  368 ;  disturbances  of  the  digestive 
organs,  369 ;  changes  in  the  liver  and  mesenteric 
glands,  374  ;  changes  in  the  respiration  and  circu- 
lation, 376 ;  imperfect  formation  of  blood,  379 ; 
hemorrhagic  diathesis,  385 ;  febrile  symptoms, 
387;  changes  in  the  urinary  secretions,  388;  pal- 
pation, 393 ;  percussion,  394. 

General  Therapeutics,  404;  prophylaxis,  405; 
splenic  drugs,  412 ;  local  treatment  of  splenic 
tumors,  424. 

Anomalies  in  the  STRnoTURB  and  Position  of 
the  Spleen,  429;  bibliography,  429;  absence, 
429 ;  atrojihy,  429 ;  accessory  spleens,  429 ;  anoma- 
lies in  position,  430 ;  wandering  spleen,  431 ;  diag- 
nosis and  treatment,  434. 

Splenitis,  434;  bibliography,  434:  etiology,  435; 
pathological  anatomy,  439  ;  symptomatology  and 
diagnosis,  446 ;  prognosis,  449  ;  treatment,  450. 

Acute  Tcmors,  450  ;  bibliography,  460  ;  frequency, 
anatomical  appearances,  mode  of  origin.  451 ; 
symptoms  and  diagnosis,  467 ;  treatment,  469. 

Chronic  Tumors,  470 ;  hypertrophy  (pseudo-Ieu- 


casmia),  470 ;  etiology,  474 ;  symptomatology,  474 ; 
prognosis  and  treatment,  476. 

Lakdaceoos  Spleen,  Amyloid  Deqenebatiok, 
477  ;  bibliography,  477  ;  anatomical  and  chemical 
characters,  477;  etiology,  481;  symptomatology, 
483 ;  prognosis,  484  ;  treatment,  485. 

Syphilitic  Tomoks,  485  ;  bibliography,  485;  gen- 
eral description,  485. 

TuBEBCDLOSis  OF  THE  SPLEEN,  488 ;  bibliography, 

488  ;  general  description,  488. 

Carcinoma  of  the  Spleen,  489;  bibliography, 

489  ;  general  description,  489. 
EcHiNOCOccns  of  the  Spleen,  490  ;  bibliography, 

490  ;  symptomatology,  491 ;  diagnosis,  492 ;  prog- 
nosis and  treatment,  494 . 

Ruptures,  494 ;  bibliography,  494 ;  symptomatol- 
ogy, 497;  diagnosis,  prognosis,  treatment,  498. 

Leuc^mia,  499 ;  bibliography,  499 ;  history,  500 ; 
nature  of  the  disease,  503 ;  etiology,  506  ;  patho- 
logical anatomy,  509  ;  character  of  the  leuc»mio 
blood,  515  ;  symptomatology,  517 ;  complications, 
521 ;  diagnosis,  522 ;  course  of  the  disease,  prog- 
nosis, 526 ;  treatment,  529. 

HELANiEMiA,  533 ;  bibliography,  533  ;  history,  538 ; 
etiology,  535 ;  pathological  anatomy,  539 ;  symp- 
tomatology, 542 ;  diagnosis,  prognosis,  545 ;  treat- 
ment, 546. 

Spleen,  affections  of,  in  acute  diffuse  peritonitis,  235 ; 
in  diseases  of  the  suprarenal  capsules,  654 ;  in 
puerperal  peritonitis,  282  ;  in  tubercular  peritoni- 
tis, 327 ;  in  etiology  of  acute  diffuse  peritonitis, 
228. 

Stadkowsky,  495. 
Staedeler,  561. 
Steffen,  143.  144,  162. 
Steiner,  4&3,  559. 
Steinheim,  349. 
Steinlin,  426, 

Stenosis  of  the  (Esophagus,  17. 
Stenosis  in  etiology  of  dilatation  of  the  oesophagus, 
47. 

Sterility  in  the  male,  901. 
Stern,  49,  50. 
Stewardson,  534. 
Stewart,  Grainger,  484. 

Stimulants,  in  abnormal  seminal  losses,  872;  in 
chronic  cystitis,  697  ;  in  diseases  of  the  suprarenal 
capsules,  604  ;  in  paralysis  of  the  bladder.  715  ;  in 
puerperal  peritonitis,  286 ;  in  nipture  of  the 
spleen,  499 ;  abuse  of,  in  etiology  of  gonorrhoea, 
758 ;  of  simple  inflammation  of  the  urethra,  743  ; 
of  spasm  of  the  bladder,  701. 

St.  Moritz,  waters  of,  in  chronic  cystitis,  698;  in 
Viaralysis  of  the  bladder,  718. 

Stocrk,  622. 

Stokes,  260. 
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J?toU,  534,  879. 

Stomach,  nffw^tiona  of,  in  etiology  of  acute  diHiiso 

peritoniliK,  2^ ;  of  Kplenitis,  438. 
Stomatitis  in  disenses  of  tlie  spleen,  371. 
Strangury  in  acute  cystitis,  t)77. 
Strempel,  400. 

.  Strength,  physical,  loss  of,  in  pseiulo-leucjemin,  475. 
Stricture  of  the  Urethra,  794. 

Stricture  of  the  urethra  in  etiology  of  aspermatism, 
904 ;  treatment  of,  in  treatment  of  chronic  cysti- 
tis, 694. 

Stromejijr.  660. 

Strychnia  in  discaaes  of  the  spleen,  422. 
Suprarensil  Cupsulcs,  Diseases  of  the, 

633 ;  bibliography,  633 ;  introduction,  635 ;  eti- 
ology, 643 :  symptomatology,  644 ;  pathological 
anatomy,  650  :  analysis  of  symptoms,  667  ;  diag- 
nosis, 662 ;  prognosis,  (iftJ  ;  treatment,  664. 
Abnormal  Development  and  Impebfections, 

665  ;  general  description,  665. 
Atropht,  66(5 :  general  description,  666. 
Hemorbhaoes,  ()6fi ;  general  description,  666. 
Stfhiub,  61)6 :  general  description,  667. 
EcHiHOcoccus,  667  ;  general  description,  667. 
Suprarenal  caiisules,  affections  of,  following  cancer  of 

the  cesophagus,  183. 
Sweating  in  lenca;mia,  519;  in  splenitis,  447. 
Swediaur,  814. 

Sylvius,  Le  Boe,  5U,  554,  564. 
Syme,  800. 

Symptomatology.    See  Different  Diseases. 

Syphilis  of  the  Spleen,  485. 

Syphilis  of  the  Suprarenal  Capsules,  666. 

Syphilis  in  etiology  of  abnormal  seminal  losses,  849 ; 
of  acute  tumor  of  the  spleen,  455 ;  of  chronic 
pancreatitis,  603;  of  diseases  of  the  pancreas, 
586 ;  of  diseases  ot  the  spleen,  358 ;  of  infantile 
peritonitis,  287 ;  of  lardaceous  spleen,  482 ;  of 
leucaemia,  507;  of  paralysis  of  the  cesophagus, 
212 ;  treatment  of,  in  prophylaxis  of  diseases  of 
the  spleen,  407. 

Taesler,  482. 

Tannin  in  gonorrhoea,  768,  773,  778 ;  In  gonorrhcEa  in 
women,  806;  in  gonorrha-al  ophthalmia,  814  ;  in 
hemorrhage  from  the  bladder,  727;  in  incon- 
tinence of  urine,  724. 

von  TnrchanofT,  3tW,  364,  508. 

TerniK-rature  ot  body  in  acute  cystitis,  678 ;  in  acute 
diffuse  peritoniti'",  241,  250  :  in  acute  pancreatitis, 
595;  in  cancer  of  the  peritoneum,  342,  343;  in 
chronic  diffuse  peritonitis,  2t)3,  299 ;  in  circnm- 
scribed  peritonitis,  .308;  in  cystitis,  792;  in  dis 
eases  of  the  spleen,  387  ;  in  diseases  of  the  supra- 
renal capsules,  ;  in  echinococcns  of  the  spleen, 
492;  in  infantile  peritonitis,  289;  in  iuHamma- 


tion  in  the  right  Iliac  fossa,  319;  In  lencromin, 
519 ;  in  prostatitis,  785 ;  in  p«iu<io-IeucHjnil«, 
475;  in  puerperal  peritonitis,  274.  282  :  In  spleni- 
tis. 447;  in  tubercular  i)eritoniti8,  328,  3.'J4. 

Tenesmus  vesiciu  in  acute  cystitis,  677. 

Terfloth,  G.,  246. 

Testicles,  ofTcctions  of,  in  etiology  of  ozoOspermlBin, 

910 ;  of  impotence,  886, 
Th6venot,  410. 
Thierfelder,  394. 
Thiersch,  186. 
Thilow,  91. 
Thomas,  464. 
Thompson,  124,  292. 
Thomsa,  416. 
Thomson,  496. 

Thrush  of  the  CEsophagns,  197. 
Tiedemann,  69,  71,  74,  75,  83,  874. 
Tiegel,  457. 

Tolu,  balsam  of,  in  chronic  cystitis,  098. 

Tonics  in  abnormal  seminal  losses.  872 ;  in  impotence, 

898  ;  in  new  growths  of  the  bladder,  740 . 
Toulmouche,  292. 
Tournfort,  405. 

Trachea,  affections  of,  following  cancer  of  the  cesoph- 
agus, 180. 
Trafoyer,  &)0. 

Traube,  252,  263,  265,  267,  268. 
Treatment.    See  Different  Diseases. 
Tr61at,  45. 

Trichiasis  Vesicte,  731. 
Trichinosis  of  the  CEsophagns,  200. 
Tripier,  15. 
Trojanowsky,  454. 

Trousseau,  9,  44,  472,  473,  474,  476,  723,  828,  833,  844, 

851,  853,  858,  8r3,  878,  879. 
Truempy,  587. 

Tuberculosis  of  the  Bladder,  735. 

Tuberculosis  of  the  Pancreas,  608. 

Tuberculosis  of  the  Peritoneum,  324. 

Tuberculosis  of  the  Spleen,  488. 

Tuberculo-sis  in  etiology  of  acute  pancreatitis,  597 ;  of 
cancer  of  the  oesophagus,  187. 

Tuetel,  124,  125. 

Tulpius,  569,  573. 

Tnmor,  Acute,  of  the  Spleen,  450. 

Tumor,  Chronic,  ot  the  Spleen,  470. 

Tumor,  presence  of,  in  cancer  of  the  pancreas.  613  ; 
in  cancer  of  the  peritoneum,  342 ;  in  cysts  of  the 
pancreas,  618;  In  inflammation  in  the  right  iliac 
fossa,  320 ;  of  the  penis,  in  etiology  of  impotence 
885. 

Turpentine  in  chronic  cystitis,  697 ;  In  hemorrhage 
from  the  bladder,  727  ;  in  spasm  of  the  bladder, 
708. 

Twining,  367. 
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Tympanites    peritonei   in   perforative   pcritonitiB,  j 

Typhlitis  and  Perityphlitis,  312. 
Typhoid  fever  in  etiology  of  acute  pancreatitis.  B!)7. 
Typhus  fever  in  etiology  of  diseases  of  the  spleen,  438, 
452. 

Uhle,  894,  501. 

Ulcers  in  etiology  of  Inrdaceous  spleen,  482 ;  of  per- 
foration of  the  oesophagus,  113. 

Umbilicus,  affections  of,  in  etiology  of  infantile  peri- 
tonitis, 287;  changes  in  neighborhood  of,  in 
tubercular  peritoniLis,  ,333. 

Urasmia  following  paralysis  of  the  bladder,  713 ;  fol- 
lowing stricture  of  the  urethra,  798. 

Urban,  586. 

Ureters,  diseases  of  the,  following  gonorrhoea,  791. 
Uretlira.,  Diseases  of  tUe,  741. 
CoNOEKiTAL  DEFECTS,  741 ;  general  description, 
741. 

Simple  Inflammation,  743;  general  description, 
743. 

ToBERCDLAR  INFLAMMATION,  744;  general  descrip- 
tion, 744. 

GoNOKBHCEA,  746 ;  history,  746  ;  nature  of  the  dis- 
ease, 749  ;  anatomical  characters,  752  ;  symptoms 
and  course,  754 ,  etiology,  754 ;  diagnosis,  755 ; 
prognosis,  756  ;  treatment,  757 ;  gonorrhoea  in  the 
male,  758 ;  etiology,  758 ;  symptomatology,  759  ; 
slight,  superficial,  sero-purulent  and  mucous 
gonorrhooo  catarrh,  760  ;  inflammatory  pyorrhoea, 
761 ;  pathological  anatomy,  763 ;  chronic  pyor- 
rhoea, gleet,  763 ;  diagnosis,  766  ;  i)rognosis,  767 ; 
treatment,  768 ;  treatment  of  chronic  pyorrhoea, 
777 ;  balanitis,  780  ;  treatment,  781 ;  inflamma- 
tion of  lymphatics  and  lymphatic  glands  in  con- 
sequence of  gonorrhoea,  782 ;  injlammation  of 
the  stibmucoxis  connective  tissue  and  of  the  peri- 
urethral glands,  783  ;  prostatitis,  784  ;  catarrh, 
784  :  suppurative  prostatitis,  785  ;  prognosis,  786  ; 
treatment,  786 ;  injlammation  of  the  spermatic 
cord  and  of  the  epididymis,  787 ;  prognosis,  790  ; 
treatment,  790  ;  cysHtis,  etc.,  791 ;  prognosis,  793  ; 
treatment,  793 ;  stricture  of  the  wethra,  794 ; 
etiology,  794  ;  symptomatology,  795  ;  diagnosis, 
prognosis,  798 ;  treatment,  799 ;  contagious  pyor- 
rhea in  females,  801 ;  symptomatology,  801 : 
diagnosis,  804  ;  prognosis,  treatment.  805  ;  gonor- 
rhma  of  the  rectum,  808;  general  description, 
808 :  treatment,  808 ;  gonorrho'Ul  ophthalmia, 
809;  symptomatology,  810;  diagnosis,  811 ;  prog- 
nosis, 812  ;  treatment,  812 ;  gonorrhiml  rheuma- 
tism, 814;  symptomatology,  816;  i)rognosis,  816  ; 
treatment,  817  ;  pointed  condylomata,  817  ;  gen- 
eral description,  817. 
Urethra,  affections  of,  in  etiology  of  abnormal  seminal 


losses,  843;  stricture  of,  in  etiology  of  asi>cnna- 
tism,  904  ;  of  jjaralysis  of  the  bladder,  712;  treat- 
ment of  stricture  of,  in  treatment  of  chronic  cys- 
titis, 694. 

Urinary  passages,  affections  of,  in  etiology  of  acute 
diffuse  peritonitis,  229. 

Urination,  disturbances  in,  in  acute  cystitis.  077 ;  in 
calculus  vesicae,  728 ;  in  chronic  cystitis,  689 :  in 
cystitis,  791 ;  in  gonorrhoea  in  women,  KOI ;  in 
new  growths  in  the  bladder,  737  ;  in  stricture  of 
the  urethra,  796. 

Urine,  changes  in,  in  acute  cystitis,  677.  792  ;  in  chron- 
ic cystitis.  689 ;  in  acute  diffuse  peritonitis,  241, 
253;  in  chronic  diffuse  peritonitis,  293,300;  in 
cysts  of  the  pancreas,  618 ;  in  diseases  of  the 
spleen,  388;  in  infantile  peritonitis,  290;  in  leu- 
c.Dinia,  521 ;  in  melansemia,  544  ;  in  new  growths 
in  the  bladder,  738 ;  in  stricture  of  the  urethra, 
796. 

Urine,  Incontinence  of,  719. 
Urine,  Retention  of,  708. 

Urine,  retention  of,  in  acute  cystitis,  678 ;  in  new 
growths  of  the  bladder,  737  ;  in  etiology  of  acute 
cystitis,  676 ;  of  chronic  cystitis,  688  ;  treatment 
of,  in  treatment  of  chronic  cystitis,  694. 

Uterus,  changes  in,  in  puerperal  peritonitis,  273,  281, 
283. 

Uva  ursi  in  chronic  cystitis,  696. 

Valentin,  827. 
Valentine,  884. 

Valerian  in  abnormal  seminal  losses,  874 ;  in  paralysis 

of  the  bladder,  716. 
Vallin,  333. 
Valsalva,  376. 
Van  Buren,  410. 
Van  Helmont,  534. 
Van  Swieten,  204. 

Varices  in  etiology  of  hemorrhage  of  the  oesophagus, 
130. 

Vauquelin,  826. 

Vegetable  and  Animal  Parasites  of  the  CEsophagus, 

197. 
Veit,  67. 

Velpean,  314,  500,  501,  508,  528,  682,  704,  705.  886, 

897. 
Verga,  372. 
Verneuil,  557. 

Vertebrae,  affections  of,  following  cancer  of  the 

oesophagus,  180. 
Vesallus,  742. 

Vesiculae  seminales,  afifections  of,  in  etiology  of  ab  , 

normal  seminal  losses.  845. 
Vichy,  waters  of.  in  spasm  of  the  bladder,  708. 
Vidal,  E.,  501,  506,  517. 
Vigla,  112,  162,  228,  498,  499. 
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Virchow,  80, 142,  140,  ir.2,  109,  175,  190,  230,  277,  281,  | 
288,  804.  305.  SOfi,  354,  .'JSU.  3!tU,  437,  440,  45-.>, 
458,  477,  478,  479.  480.  431,  485.  500,  501,  502, 
503,  504,  505,  500,  508,  509,  513,  514,  515,  516, 
5->l.  58-J,  5;}5,  555,  561.  610,  017,  620,  626,  638, 
640,  650,  653,  662,  666,  667,  785. 

von  Vlvenot,  Jr.,  Ritter,  410,  411. 

Vogel,  A..  198,  204. 

Vogel,  G.,  501,  502,  514.  516,  529. 

Vogel,  S.  G.,  220. 

Voigtel.  4*3. 

Voit,  3<)2,  377,  389,  518. 

Volz.  314,  323. 

Vomiting,  in  acute  cystitis,  678  ;  in  acute  diffuse  peri- 
tonitis, 240,  247,  268  ;  in  acute  pancreatitis,  595  ; 
in  cancer  of  the  pancreas,  611  ;  in  cancer  of  the 
peritoneum,  342,  343  ;  in  chronic  diffuse  perito- 
nitis, 293,  291!,  300  ;  in  circumscribed  peritonitis, 
308 ;  in  dilatation  of  the  oesophagus,  66 ;  in  dis- 
eases of  the  pancreas,  582 :  in  diseases  of  the 
spleen,  372 ;  in  diseases  of  the  suprarenal  cap- 
sules. 647  ;  in  echinococcus  of  the  spleen,  492  ;  in 
infantile  peritonitis,  290  ;  in  inflamtnation  in  the 
right  iliac  fossa,  320  ;  in  lardaceous  spleen,  4S4  : 
in  paralysis  of  the  bladder^  713 ;  in  puerperal 
peritonitis,  283  ;  in  spasm  of  the  bladder,  703  ;  in 
tubercular  peritonitis,  328. 

Von  Basch,  544. 

Vulpiiin,  638. 

Waoler,  141. 
Wagner,  628. 

Wagner,  E.,  130, 143, 144,  145,  146,  198,  454,  456,  485, 
609. 

Wagner,  R.,  567. 

Waldenburg,  7,  60,  89. 

Waldeyer,  280,  456,  457,  458,  502,  512,  656. 

Wallace,  501,  508. 
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